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Fig. 1. Typical End Port Furnace. 
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* THIS PAPER CONCERNS the operation of a relatively small 
end port furnace over a four-year period; however, the 
data represents four other operating units of larger size. 
The furnace is 23 feet long by 13 feet wide, equal to 
a melting area of 299 square feet. Amber container glass 
of good commercial quality in respect to homogeneity, 
seed, and blister ratings was produced over the entire 
campaign. Similar results are being obtained with 
several other end ports of larger size, the largest being 
20 feet wide by 32 feet long, or 640 square feet, and 
plans for still larger dimensions are under consideration. 

In addition to performance records of the furnace 
described, operating characteristics pertaining to firing 
and heat distribution are discussed. 


Description of Furnace 


Although all end port furnaces are similar in basic 
design, there are important differences in the application 
of fuel, methods of charging batch, and relationships in 
size and design among melter area, regenerator volume, 
port area, flues and chimney. Any one, or a combina- 
tion, of these factors can mean the difference between 
an efficient or inefficient furnace, or the difference in the 
production of good or poor quality glass. 

A typical end port furnace is shown in Fig. 1. This 
furnace is fired over the ports using natural gas, heavy, 
or light oil fuels. (In other end port designs, fuel is 
introduced through burners mounted under the ports or 
in the port necks.) Multiple or single burners are used, 
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depending on the size of the furnace and type of burner. 
Most operators prefer over-the-port-firing which provides 
more efficient mixing of fuel and combustion air. In 
addition, the flame is directed toward the glass rather 
than at the bridgewall which is somewhat less destruc- 
tive to the shadow wall than the other methods of firing. 
Burners located over the ports are more convenient for 
servicing and adjusting in that this area can be made 
more comfortable for working rather than that under or 
between the ports. 

The doghouse and batch charger are necessarily 
located on the side of the furnace. Most mechanical batch 
charges are adaptable, including screw, pushers, and 
enfolding types. Some designers place the doghouse at 
a small angle toward the backwall with the idea of de- 
creasing the tendency of batch to travel toward the 
bridgewall. There are several furnaces operating with 
two doghouses and charges, one on each side of the 
furnace. These designs are more costly but may be 
justified by obtaining more uniform distribution of batch 
in the furnace. 


Heat Distribution 


Regardless of the design, type of charging, or method 
of firing, the distribution of heat in an end port furnace 
is relatively fixed. Fig. 2 shows a typical temperature 
curve along the length of an end port furnace. The 
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Performance Data 


Major Repair 
Jan. 12, 1952 


to 
Jan. 9, 1954 

Days Life 729 
Operating Days 715 
Average Tons Drawn Per Day 66.4 
Average Sq. Ft. Per Ton 4.5 
Average Gallons Oil Per Ton 46.2 
Average KW Per Ton* 0 
Average Homogeneity B 
Average Bubbles Per Ounce 2 


*Estimate 


hottest section of the furnace is at the bridgewall; how- 
ever, close to maximum temperature is obtained from the 
bridgewall back 14 to 14 of the length of the furnace. 
From this hot zone to the backwall, the temperature 
decreases fairly uniformly to the lowest temperature, 
which occurs in the backwall area. Under conditions of 
low load considered here as 6 or 7 square feet per ton— 
the hot zone moves toward the backwall, and the hot 
spot may move a few feet from the bridgewall. At high 
loads, under 5 square feet per ton, the hot zone moves 
toward the bridgewall, and the hot spot is at the bridge- 
wall. 

To accomplish high rates of pull without excessively 
high bridgewall temperatures, it is necessary to increase 
the heat in the area of batch concentration more than 
at the bridgewall; In other words, to flatten the curve 
or decrease the differential in temperature from backwall 
to bridgewall. 

There are several operating techniques which accom- 
plish this, and to obtain the maximum heat in the batch 
area would require the use of all these methods, where 
possible. Needless to say, the basic design factors such as 
regenerator volume, checker settings, and port areas affect 
the heat distribution; however, these factors can only 
be changed by re-design. 

Firing with heavy oil rather than natural gas produces 


Fig. 2. Temperature Distribution. 
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Minor Repair Minor Repair Totals 
Jan. 23, 1954 Jan. 10, 1955 Jan. 12, 1952 
to to to 
Dec. 29, 1954 Dec. 24, 1955 Dec. 24, 1955 
336 349 1,414 
334 . 344 1,393 
69.7 72.1 69.4 
4.3 4.1 4.3 
43.3 49.1 46.1 
69 67 34 
B B B 
2 2 2 


higher temperature in the batch zone, enabling the 
bridgewall temperature to be lowered. This is due to the 
fast burning and the luminous character of fuel oil 
flame. When using oil, the minimum amount of ator iiz- 
ing air should be used in order to minimize its ini ial 
cooling effect on the flame, the glass, and the ba‘ch. 
Perhaps the small amount of atomizing air introdu ed 
with the fuel oil results in somewhat faster combustion 
due to intimate mixing of fuel and oil. A large excess 
of combustion air should be avoided; best results «re 
obtained with a flue gas analysis of between 1 and 
2 per cent oxygen at the outgoing port. 

When firing with natural gas, highest rear tempera- 
tures are obtained by using the lowest possible eas. 
This reduces the velocity of the fuel entering the {ur- 
nace, providing additional time for the fuel to burn 
in the rear zone. A practical minimum of 2 pounds 
pressure has been established with over-the-port firing. 
If the gas pressure is too low, the flame and fuel will 
have a tendency to short circuit to the outgoing port. 
Under-port or port-neck firing may require different 
techniques. Some operators are using a combination of 
over, under, and port-neck firing with good results and 
claim to have moved the hot spot a considerable dis- 
tance from the bridgewall. The application of electric 

(Continued on page 564) 


Fig. 3. Fuel Consumption. 
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Program — Bedford Springs 


HE Gass Division of the American Ceramic Society 
itroducing for the first time a Workshop series at 
years Fall meeting (October 15-17) at Bedford 
ngs. Pa. The Division plans to continue this series 
1 year to year for an extended period in the future, 
: each session devoted to the experimental measure- 
t of some physical property of glass. 

he topic this year will be “Thermal Expansion 
surement,” scheduled for Thursday afternoon, Oc- 
r 16, under the chairmanship of J. Earle Duncan, 

ii sburgh Plate Glass Co. 

ifficers of the Glass Division report that the Work- 

p has been designed primarily for those people who 

actively engaged in measuring the physical property 
ler discussion. They suggest to those who are in- 

d that participants bring notes, slides, samples, and 

sibly even pieces of equipment to aid in their dis- 

sion. The program will be as informal as possible. 

it is hoped the Workshop will offer experimentalists 
an opportunity to compare techniques and discuss 
problems which are associated with measuring the spe- 
cific physical property. The series is also intended to 
provide the theorists with an opportunity to see the ex- 
perimental side of the problem even though they may 
not actually perform experiments themselves. 

In contrast with the Workshop program, the Sym- 
posia, held during the spring meetings, are more theo- 
retical or philosophical. They offer the theorists, and 
possibly ASTM Committee C-14, the opportunity to dis- 
cuss the theory behind an experimental measurement 
of a physical property, as well as the implications of the 
behavior of that physical property and how it elucidates 
the structure of glass. 

It is assumed that a Symposium on a given subject 
will follow the Workshop on that same subject within 
six months or a year and a half. 


Technical Program 


The technical program of the three-day meeting has 
been arranged by Ralph K. Day, Libbey-Owens-Ford Glass 
Fibers Co., and includes six papers for presentation on 
Thursday and Friday mornings, October 16 and 17. 
Because these technical sessions are not crowded, addi- 
tional papers will be considered by the program com- 
mittee, headed by Mr. Day and assisted by Robert D. 
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Maurer of Corning Glass Works and Clarence L. Bab- 
cock, Owens-Illinois Glass Company. 

ASTM Committee C-14 will meet Thursday noon at 
12 o'clock in the Bancroft Room for luncheon and 
business. 


Awards 


Winners of the Frank Forrest Award and the 5S. B. 
Meyer, Jr., Award have been selected by Thomas H. 
Davis of Mellon Institute and Roy G. Ehman, Penn- 
sylvania State University. Award ceremonies will be 
held during the annual banquet Thursday evening. 


Program for the Ladies 


Mrs. D. Owen Evans, chairman of the Ladies Enter- 
tainment Committee, has made sure that wives who ac- 
company their husbands to the Glass Division meeting 
will be well taken care of, starting with the Early Bird 
Cocktail Party in the Crystal Ballroom on Wednesday 
evening at 6:30. 

Surrey rides through the countryside will be available 
Thursday morning, and the shuffleboard courts will be 
at their disposal on both Thursday and Friday mornings. 

A bridge and canasta party, in the tradition of past 
meetings, will be held at 1:30 Thursday afternoon in the 
East Lobby, followed by a tea. 

Wives will join their husbands Thursday evening dur- 
ing the 6 o’clock cocktail hour in the Crystal Ballroom 
and are invited to the banquet later in the main dining 
room and finally, to dancing, in the Ballroom. 

There will be a ladies’ luncheon Friday noon at 12:30 
in the Anderson Room. 

Serving on the Ladies Entertainment Committee with 
Mrs. Evans are Mrs. Clarence L. Babcock, Mrs. Charles 
L. Cruikshank, Mrs. J. C. Denison, Jr., Mrs. Charles H. 
Greene, Mrs. Charles E. Gum, Mrs. Ernest M. Hommel, 
Mrs. Howard R. Lillie, Mrs. Howard R. Lucas, Mrs. 
James P. Poole, Mrs. Frank W. Preston, Mrs. R. Roger 
Robinson, Mrs. Harold E. Simpson, and Mrs. Ralph 
L. Eaton. 


PROGRAM 


Wednesday, October 15. Early Bird Cocktail Party, 
at 6:30 p.m., sponsored by the Bedford Springs Hotel. 
(Continued on page 552) 
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Sealing The Window 


and Cone 


of Television Tubes 


By A. H. EDENS 


© THIN-WALLED GLASS PARTS are generally sealed to- 
gether by heating them with a number of gas jets which 
are aligned radially, (Fig. la.) The hot edges are pressed 
together, producing a joint (Fig. 1b.) By immediately 
stretching slightly the joined parts, and sometimes rolling 
the area of the seal, inside and outside, a joint is obtained 
which, as regards wall-thickness, differs little from the 
rest of the structure (Fig. lc.) A case in which such a 
technique is employed, viz. the sealing of the window 
and cone of a special type of cathode-ray tube, was 
described about a year ago in Philips Technical Review’. 

A satisfactory joint cannot be obtained, however, by 
using this same method for sealing thick-walled parts 
together, such as the window and cone of a glass tele- 
vision picture-tube (wall thickness 5 to 6 mm. or more). 
In this case, sealing no longer takes place over the whole 
surface of the edges, since the edges during heating 
exhibit a radial temperature gradient—the direction of 
the gas jets. If the temperature on the outside of the bulb 
is correct, the temperature on the inside is too low, and 
consequently the surface tension cannot overcome the 
high viscosity of the glass at this point. This gives rise 


1. F. G. Blackler, Rectangular cathode-ray tubes of high aspect ratio, Philips 
Tech. Rev. 18, 298-300, 1956/57 (No. 10). 





to an imperfect joint on the inside (Fig. ld.) This is | 
particularly undesirable if the joint is subsequently to 
be subjected to a heavy mechanical load, as it is in the 
case of an evacuated picture-tube. 

At Eindhoven, the above-mentioned difficulty is 
avoided by using a method of sealing in which the e:iges 
to be sealed are heated “head-on,” that is, with gas jets 
head-on to the edges, instead of radially directed jets, 
The geometry of the method is illustrated in Fig. 2. We 
shall now briefly consider some of the special feat ires 
of this method. 

During the sealing process the two glass parts are \ept 
rotating, both in the conventional method with re lial 
flames and in the head-on system. If the sections \ ere 
not rotated, then, in spite of the distribution of the eat 
supply among many small gas jets, each separate jet 
would inevitably cause local overheating, giving ris. to 
drops of molten glass and possibly to gas bubbles. M re. 
over, rotation is desirable to compensate for m 1or 
differences in the functioning of the usual gas-oxy ven 
burners. caused by dirt or slight differences of adj st- 
ment: with rotation the heat from each burner is spr »ad 
out over the entire surface. 

For glass parts having rotational symmetry, no p: »b- 
lems are entailed by rotation which, depending on the 
dimensions, takes place at a speed of from 15 to 30 r.; .m. 
The burners are kept stationary with respect to the wo 
synchronously rotating edges, resulting in a unifi rm 
relative movement of each gas jet over the whole é:ea 
of the edge. 

With picture-tubes, however, the window and conc of 
which are substantially rectangular with rounded cc rn- 
ers, special measures are called for in order to ensure 
that, during the rotation of the glass parts, each part 
of the edge receives an equal supply of heat. 

In the first place the burners must be moved radially 
to and fro, so as to keep them always directed on the 
edges being heated. This requirement is also impo-ed 


* Reprinted from Philips Technical Review, 19, 318-323, 1957/58 (No. 11), 
published by N. V. Philips’ Gloeilampenfabrieken, Eindhoven, Netherlands. 


Envelopes of television tubes passing through long annealing oven at Philips’ new television tube plant in Eindhoven 
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c d 
Fig. la. Sealing two thin-walled sections 
1 and 2. Sections are heated, while rotating, 
by burners B. Jets are directed radially on 
glass parts to be joined. 
b. Joint obtained by pressing hot ends to- 
gether. 
c. Joint after stretching. 
d, Sealing two thick-walled sections by the 
same method does not produce a good joint 
(notch on inside). 


in the conventional method of radial heating’. In the 
head-on method a further requirement is that the box- 
shaped burner heads, each of which contains a series of 
jets. above and below, should be swivelled during mo- 
tion in such a way that the rows of jets are at each 
instant properly aligned between the edges of window 
and cone. 

This requirement is fulfilled with the aid of the me- 
chanism illustrated in Fig. 3. Each burner is fixed to 
a small carriage whose two rollers rest against the peri- 
phery of a flange which is profiled to the same form as 
the edges to be sealed. The carriage is pivoted on a block 
sliding in a radial guide, the block being kept pressed 
inwards by means of a piston actuated by compressed-air. 
In this way, then, the burners automatically move radi- 
ally and swivel so as to maintain correct alignment on 
the edges. This is not enough, however. 

A glance at Fig. 3 shows that during rotation the four 
corners of the parts to be sealed together are exposed 
to each burner longer than the centers of the sides. To 
ensure uniform heating a further measure is therefore 
necessary: the fuel feed to the burners must be varied 
in a specific manner during their movement. 

Before we go on to discuss how this is done, we may 
complete the general description of the process of sealing 
glass parts by this method. Around the bulb twelve 
burners are disposed, uniformly positioned over an arc 
of 247.5° (angular separation 22.5°); see Fig. 4. As 
soon as the two edges are heated to a sufficiently high 
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temperature, i.e. after head-on heating for about 15 sec- 
onds, the burners are withdrawn from between the edges, 
and the window section of the picture-tube is pressed 
against the cone section by an upward movement of the 
window support. The butt joint thus obtained, and illus- 
trated in Fig. 1b, is stretched by a subsequent lowering 
of the window support by a few millimeters: the joint 
then stretches by virtue of the weight of the window. In 
order to prevent the temperature of the joint from drop- 
ping too much during the time needed for the stretching 
(or “sagging”’) process, after-heating is applied by means 
of radially directed gas jets. The manner of stretching 
can be controlled by applying the after-heating higher 
or lower in the area of the seal, and in this way joints 
of good uniformity in wall thickness can be obtained. 

The after-heating, during which the bulb continues to 
rotate, is effected with the same burner heads by flames 
from rows of jets in the front face of the heads; see 
(Fig. 5a and b). These jets and their fuel feed constitute 
an entirely separate system. When the burners are with- 


| 








Fig. 2. By method developed at Philips, thick-walled glass 
parts are sealed by burners (a) whose gas jets are directed 
head-on to the edges to be joined (b). 


drawn from between the edges, the fuel feed is auto- 
matically switched over from the system for head-on 
heating to the system for after-heating. The withdrawal 
of the burners is brought about by separate compressed- 
air actuators which move the burners with respect to the 
swivelling. rollered carriages, the rollers always remain- 
ing pressed against the profiled flange. Thus the burners 
continue their radial and swivelling motions during the 
after-heating of the rotating bulb. For after-heating, the 
same periodic regulation of the fuel feed is necessary as 
for head-on heating. 

The periodic variation required for the fuel feed can 
be derived from Fig. 6a. In this figure, which refers to a 
17” picture tube,-the relative speed of a burner with re- 
spect to the glass passing under it is plotted against 
time. or rather—which amounts to the same thing— 
against the angular position a of the radius vector of 
the carriage Fig. 6b. Without the swivelling of the burner 
the result would be the smaller variation indicated by the 
dashed curve in Fig. 6a; each maximum of this curve 
corresponds to the passing of one corner of the window, 
where the linear speed of the glass is, of course, greatest. 
However, since the swivelling of the burner carriage. 
which at that point is opposed to the linear motion of 
the glass, is also fastest at the corners, a deep minimum 
is in fact produced at this point in the relative speed of 
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Fig. 3. Mechanism for guiding burners so that rows of 
gas jets in head-on heating are always directed on edges 
G of substantially rectangular glass sections. Only two of 
twelve burner systems are shown complete in drawing. 
Each burner head B is mounted on a carriage W, which 
is pivoted on a block S and which, with two rollers R. is 
kept pressed against the profiled flange N by a compressed 
air actuator H, (C is a guide for the block S). Each burner 
can be moved forward (for head-on heating) by a small 
compressed-air actuator H;, mounted on the carriage, and 
drawn back for after-heating. 


the glass with respect to the burners. See the fully-drawn 
curve. It can be seen from the figure that the relative 
speed during the rotation of the glass varies by about 
a factor of 2. 

Since slight temperature differences along the edges 
to be joined can be tolerated, it is not necessary that the 
variation of the fuel feed should follow accurately the form 
of the curve in Fig. 6a. In practice a periodic variation 
between two levels is found to be sufficient (except for 
a small modification to be mentioned later). This vari- 
ation is carried out in the following way. 

The two systems (for head-on and after-heating) in 
each burner are each fed via a separate ejector device 
to which oxygen is supplied under pressure and which 
sucks in gas. Ejector-fed burners of this kind generally 
operate on an excess of gas, as they do in our case. 
The primary flame, the familiar blue cone, forms directly 
over the holes of the burner; the amount of gas burnt 
here corresponds to the quantity of oxygen in the gas- 
oxygen mixture. 

The excess gas burns on the air in the atmosphere. 
Since each burner head with its jets moves at a distance 
of only about 7 mm. from the edges of the glass parts, 
the quantity of heat delivered at any instant to these 
edges is mainly determined by the flow of oxygen at 
that moment from the burner. The burner is therefore 
regulated by varying the pressure of the oxygen fed 
to the ejector. The regulating device is represented in 


536 


Fig. 7. The oxygen flows through the device via two 
openings, a wide one which can be closed by a valve, 
and a much narrower one (a constriction). The valve 
is actuated by a cam which releases the valve stem 
(this being under spring pressure), thereby closing the 
valve whenever one of the four corners of the glass 
parts approaches the particular burner. The oxygen can 
then flow only through the constriction, over which an 
appreciable pressure drop exists; the open valve, on the 
other hand, causes almost no pressure drop. The oxygen 
pressure at the ejector inlet thus varies periodically |,e- 
tween a low value (at the corners) and a high one. 

We shall now mention some details of the actual me- 
chanism. The regulator illustrated in Fig. 7 suppl-es 
oxygen to the ejectors of two diametrically oppos te 
burners—for example, No. 1 and No. 9 in Fig. 4—sir ce 
two oppositely situated burners must receive the sa ie 
oxygen supply at each instant. The four burners, Nos 5 
to 8, which have no opposite numbers, each have a 
regulator of their own. 

For head-on heating there are therefore eight regu a- 
tors, which are incorporated in a single block, whi <e 
valves are actuated with appropriate phase differen: +s 
by eight cams mounted on one rotating shaft. This ca »- 
shaft must of course have a certain fixed angular adju t- 
ment with respect to the profiled flange around which tie 
burners move (and hence with respect to the revolvi g 
glass). 

For the after-heating systems the regulation is carri:d 
out in an identical manner; here too there are four 
double and four single regulators. These are incorp »- 
rated in a second block, in the same order as the reg.i- 
lators for head-on heating, so that they can be operated 
by the same cams. The two series of regulators diff«r 
only in the size of the constrictions, since the burner jeis 
for head-on heating pass a greater quantity of fuel mix- 
ture than those for after-heating. 

The constrictions in the regulators with a double 
ejector connection are, of course, also wider than those 
with a single connection. The size of the constrictions 
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Fig. 4. Arrangement of burners 1] to 12 around glas~ 
parts to be sealed. Workpieces are accessible from front. 
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Fi. 5a. Burner head with jets for head-on heating in 
op ration. 


is -hosen according to the bulb under production (see 
cu:ve in Fig. 6a). For the production of other bulbs, 
la: zer picture tubes, for example, the constriction in each 
re ulator can be changed after first removing the plug 
P on Fig. 7. It is also necessary, as a rule, to change 
th: cams. 

n one full revolution of the glass each cam must 
complete two identical cycles. For simplicity, therefore, 
th cams have only two flats instead of four (for the four 
co-ners), and the cams perform two revolutions for each 
revolution of the glass workpiece. With a view to con- 
venience of installation and easy access to the supply 
pipes, the two blocks containing the regulators for 


head-on and after-heating (K’ and K” respectively, Fig. 
8 are mounted directly facing each other at opposite 
siles of the cams. This means that regulators K’ and K”. 
which are actuated by the same cam, must operate on 
burners which are mounted in the machine at an angular 














Fig. 6a. Relative speed (Vrel) of 
a burner with respect to the glass, 
as a function of position (angle a) 
of the burner carriage with respect 
to the revolving glass parts. Broken 
eurve is that which would be ob- 
tained if burner, instead of swivel- 
ling, were always pointed inward. 
b. Sketch illustrating the defini- 
tion of a. 
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Fig. 5b. Burner head with 


operation. 


jets for after-heating in 


separation of 90°. Thus the cam which actuates regulator 
K’;, 9 is also responsible for K”;, the cam for K’s, 19 also 
relates to K"s, and so on. In this way, in after-heating as 
well as in head-on heating, all burners are automatically 
controlled in the correct phase with respect to the revolv- 
ing glass parts. 

In the set-up as described, all twelve burners pass 
through the same control cycle. In principle this is not 
necessary, since at each point of the edge the glass will 
experience the average effect of all burners. In fact, in 
the case of one pair of burners for head-on heating, a 
modification is made to the cycle described. The cam in 
this case is provided with an additional flat so that the 
burners in question, and the after-heating burner served 
by the same cam, receive less fuel in the middle of the 
long side. of the window and cone. Before this modifica- 
tion was applied a hot spot in the glass was found cor- 
responding to the trough at a—0° in the curve in Fig. 6a. 
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Fig. 7. Regulator for periodically varying the pressure 
under which the oxygen is fed to ejector 1 of a burner. 
(This regulator serves two ejectors.) QO. is oxygen feed to 
regulator; V, valve which is opened by action of a cam 
on stem (adjustable with nut A) against spring pressure; 
R, construction, the only route which the oxygen can take 
when V is closed, resulted in a reduced pressure in pipe 
to ejector(s). 
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Fig. 8. Block containing eight adjacent regulators K for 
head-on heating, and a similar block with regulators K” 
for after-heating, are both driven by single camshaft with 
eight cams D. The end A of each valve stem is not directly 
in contact with its associated cam, but rests against a 
separate rocker arm h, so that valve stem is subjected only 
to an axial load. 


Finally, we give a number of photographs of the glass- 
sealing machine, which illustrate the manufacture of a 17” 
picture tube. To facilitate the handling of the large glass 
components, both before and after sealing, the machine 
is constructed in such a way that the picture tube is 
mounted in it with its axis vertical. Fig. 9a shows the 
window and cone section mounted in position, with the 
burners withdrawn; in Fig. 9b the burners are seen in the 
sealing position, the burner heads being between the 
edges of window and cone. 

After the sections have been set in rotation and pre- 
heated, the head-on heating begins; this lasts, as stated 
earlier, about 15 seconds, during which the glass com- 

(Continued on page 564) 





Fig. 9a. View of glass-sealing machine, showing window 
and cone sections of a 17” picture-tube in position. Burn- 
ers are withdrawn. 
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Fig. 9b. Burners moved forward between edges to be 
sealed (in the actual process the burners are not mv ved 
into position until the glass has first been pre-heated for 
a certain period; to avoid photographic complications. the 
pre-heating stage was omitted in taking these picture .). 





Fig. 10a. A tube of the type shown in Fig. 9 in the 
process of being sealed. Edges to be joined are heated to 
the required temperature. 





Fig. 106. Edges have been pressed together and after- 
heating has begun, while the joint is allowed to stretch. 





Fig. 10c. Rolling of the joint after stretching. 
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Recent Translations of Russian Papers of Interest 
to the Glass Industry 


Manufacture of Glass Tubing Without 
a Debiteuse. 


'. E. Shapiro, G. V. Pototskaya, I. M. Bruk, D. V. 
i. zmyak and E. P. Melnik report, in Steklo i Keramika 
iss and Ceramics), 12, No. 4, p. 4 (1955), on the 
essful introduction of a new manufacturing method 
r glass tubing in Gomel Glass Plant. 
ig. 1 shows the arrangement used; all measurements 
in millimeters. 
lass melt is present in a circular chamber, whose 
ic meter is 2000 mm. and depth 500 mm. In the center 
of the chamber a chamotte nozzle is placed; it can be 
raed or lowered in a graphite sleeve. Ten burners, 
di: cted tangentially to the wall, heat the chamber. 
Above the chamber there is a short shaft in which the 
covler (described below) is kept when not in use. The 
cocler is shown in Fig. 1 in the working position. This 
sh ft is insulated with asbestos and heated inside by 
fo:.r burners. Above the shaft, a series of asbestos rollers 
seive to lift the tubing, similarly to the rollers used in 
the withdrawal of sheet glass. 


Fig. 1. 
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Fig. 2. 


The ring cooler is shown in Fig. 2. Its inner surface 
is a cylinder while the hollow walls are thicker at the 
bottom than at the top. For tubing of 2 inches internal 
diameter, when the nozzle diameter is 150 mm, the 
height of the cooler is 600 mm., the internal diameter 
250 mm., the bottom external diameter 390 mm., and 
the top external diameter 320 mm. 

For 4-inch tubing, when the nozzle diameter is 300 
mm., the height and the three diameters are 600, 480, 
680, and 600 mm., respectively The external near-vertical 
wall of the cooler is insulated with an asbestos-clay paste. 

The working procedure is as follows. When the tem- 
perature of the melt reaches the value wanted (see 
below), the “pilot” is lowered into the melt around the 
nozzle to a depth of 50-60 mm. The “pilot” is a vertical 
cylinder provided with teeth at the bottom end. After 1] 
or 2 minutes the “pilot” is gradually raised. At the same 
time, the ring cooler is lowered in the working position. 

(Continued on page 558) 
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Interior of warehouse, showing highway guard rails set on steel posts imbedded in concrete floor. 


Owens-Illinois Warehouse Assures 
Product Protection 


© BECAUSE OF THE FRAGILE nature of glass containers, 
and because of the end use to which they will be put, 
their manufacture and storage is usually carried out with 
the utmost care. 

This is particularly true of the Streator, Ill., plant of 
Owens-Illinois Glass Company, which has a number of 
features designed to protect glass containers stored there 
prior to shipment. This new warehouse, designed and 
constructed by Luria Engineering Company, covers 123,- 
400 square feet on an irregular plot. It has lighting 
aimed for optimum use within the area of storage, a dry 
sprinkler system, and highway guard rails to prevent 
accidental knocking down of palletized stored ware. 

Adjoining another warehouse which was built in 1954, 
the new structure had to have a floor the same height 
as the old building. Another requirement was an open- 
ing onto the railroad siding which was the building 
limit on the second side of the irregular area. 

The flooring of the building is an average of 41% to 
5 feet above the surrounding ground. The floor of 5- 


Exterior of warehouse, 
with valves for control 
of sprinkler system 
from outside. 





Booth for control of dry sprinkler system. 


inch-thick concrete rests on some 30,000 cubic yards of 
earth fill retained by approximately 12-inch thick e- 
taining walls. The floor contains 19,200 cubic yards of 
concrete. 

Steelwork in the building, consisting of hot-rolled wive- 
flange beams for both columns and roof supports, weig iis 
165 tons. The height of usable space is 24 feet 6 inches. 

The walls consist of 12-inch concrete building blocks. 
The roof, Owens-Corning Perma-ply, is Fiberglas and 
asphalt, laid on an Airtherm metal deck made of 20- 
gauge steel with ribs 15g inches deep. 

The roofing material is laid over one-half inch thick 
insulation of Fiberglas and consists of layers of Fiber- 
glas impregnated with asphalt, applied overall in three 
thicknesses for optimum coverage. After the Perma-ply 
roofing was laid down, hot asphalt and gravel was 
applied. 

The roof is completely flat, and is drained through 
eight-inch cast iron piping led down along supporting 
columns. (Continued on page 565) 


Automatic rolling shutter protects ware- 
house opening. Heavy steel posts in con- 
crete protect edges of doorway from acci- 
dental damage by fork trucks. 

















Summaries of Glass Conference Papers 


Fluorspar for the Glass Industry, by Robert C. Keaney 
Direct-Fired Continuous Glass-Melting Furnaces, by A. K. Lyle 
All-Electric Glass Melting Furnaces, by Allen J. Erikson 


Fluorspar For The Glass Industry 


By Robert C. Keaney 
St. Lawrence Fluorspar, Inc. 


@ “LUORSPAR, a crystalline mineral, is the chief source 
of fluorine available today. Natural cryolite is higher 
in ‘luorine content, but the total supply of this material 
is small. Phosphate rock contains 214 to 31% per cent 
flu rine, but recovery is limited at present by economic 
an! technological problems, 

‘ure Fluorspar is a calcium fluoride containing 51.1 
pe cent calcium, and 48.9 per cent fluorine. Compared 
wih most of our industrial minerals, such as feldspar 
for example, fluorspar is a scarce mineral. Deposits 
us ally occur in the form of veins deposited from hot 
solutions in both sedimentary and igneous rocks. The 
conmon gangue minerals are galena, sphalerite, calcite, 
bavite, and quartz. There are two general types of 
deposits where fluorspar is the chief mineral sought, 
(1) in limestones where the chief impurities are cal- 
cium carbonate, barite, and sulphites, and (2) in sili- 
ceous rocks, such as granites, where the SiO» content 
is high. 

There are several distinct grades of fluorspar produced 
today based on the chemical composition of the finished 
product. The highest grade produced is acid grade 
fluorspar, which contains a minimum of 97 per cent 
calcium fluoride, a maximum of 1 per cent silica, a 
maximum of .03 to .05 per cent sulphur, and not over 1 
per cent calcium carbonate. The second grade is cera- 
mic grade fluorspar, which calls for a minimum of 95 
per cent calcium fluoride, a maximum of 214 percent 
silica, a maximum of 0.12 per cent iron, although many 
ceramic grade fluorspars will run as low as 90 per cent 
calcium fluoride. The third grade produced is metal- 
lurgical fluorspar, also called gravel grade, which 
ranges from about 85 per cent calcium fluoride down 
to 60 to 70 per cent calcium fluoride. This type is used 
by the steel industry, and is bought on the effective 
calcium fluoride units, and is generally gravel size, 
ranging from one inch down. 

The St. Lawrence Fluorspar Corporation, has mines 
and processing plants in Newfoundland, and in Mexico, 
with additional processing plants in Wilmington, Dela- 
ware, and Cleveland, Ohio. In Newfoundland, fluorspar 
deposits are found in the host rock of granites, whereas 
in the Mexican operations the host rock is generally 
limestone. Some veins, of course are pure crystalline 
fluorspar, and if it were possible to strip the contents 
of the vein clean from the walls, we could produce acid 
grade fluorspar as it is mined. Granite coarses occur 
in regular mining, as well as granite wall rock. For this 
reason, high silica ore is more adaptable to flotation 
than high lime ore, and it is much more easy to produce 

(Continued on page 552) 
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Direct-Fired Continuous Glass-Melting Furnaces 
By A. K. Lyle 
Emhart Manufacturing Co., Hartford-Empire Division 


@ Tuere Is A NEeEp for small furnaces in the production 
of colored glasses, glasses of special composition, and 
as sources of small additional production. The problem 
is to build a small furnace that is economical. One solu- 
tion is to build a small direct-fired furnace. 

This has the obvious advantage of being cheap to build, 
but it has also an obvious, and almost inherent, dis- 
advantage of requiring excessive fuel. It should be 
mentioned also that small furnaces have the reputation 
of developing more problems in operation and quality 
of glass. If this be true, it suggests that the design of a 
small direct-fired furnace required consideration of 
factors other than just the fuel system. 

Some years ago the development of a small direct- 
fired furnace was undertaken for the purpose of supply- 
ing glass for testing new feeders and forming machines. 
A series of furnaces was built, which ranged in glass- 
melting capacity from two to thirty tons per day. It soon 
became evident that these furnaces were applicable to 
some commercial operations, and the name Unit Melter 
was applied. 

Unit Melters are long, narrow, direct-fired continuous 
glass-melting furnaces for production of up to 55 tons 
of glass per day. There are five sizes: 4 x 20, rated at 
9 tons; 6 x 28, at 22 tons; 6 x 36, at 30 tons; 8 x 36, 
at 40 tons; and 10 x 40 at 55 tons per day. These are 
maximum tonnages expected in melting of most flint con- 
tainer glasses. Normal or average tonnages are ex- 
pected to be lower. Variations in fuel systems provide 
for firing with light or heavy oil, and with natural or 
coke-oven gas. 

In the Unit Melter there are two firing zones, each 
equipped with four pairs of opposing burners. Burners 
in the fining zone supply approximately two-thirds of the 
fuel. Those in the melting zone supply about one-third. 
Separate instruments and controls operate the two zones 
of burners to maintain temperatures automatically. 
Batch is charged by an enfolding batch charger. The 
structure is thoroughly insulated, most of the insulation 
being applied to the crown and as much as is practical 
to the breastwalls and front gable wall. Normally no 
insulation is applied to the tank portion, although in 
melting of glasses colored with iron oxide, insulation 
may be applied at the doghouse and at the sides and 
bottom of the melting zone. Depth of glass is now 
twenty-six inches, but until recently, was only twenty 
inches. 

The Unit Melter appears as a side-fired furnace. The 
distribution of fuel is the reverse of usual practice; i.e., 
most of the fuel is burned in the fining zone, and as 

(Continued on page 554) 
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RUNDE APPOINTED 
BY OWENS-ILLINOIS 
Oliver F. Runde, chief 
industrial engineer in the 
glass container division, 
Owens-Illinois Glass Com- 
pany, has been named 
assistant manager of the 
company’s Fairmont, West 
Virginia, plant, according 
to Miles C. Beishline, divi- 
sion vice president and 
general factories manager. 





Oliver F. Runde 


KNOX GLASS TO INCREASE CAPITAL STOCK 


Shareholders of Knox Glass Incorporated last month 
approved management proposals to increase the author- 
ized capital stock of the company from $4 million, di- 
vided into 160,000 shares of $25 par value, to $6.25 
million, divided into one million shares of $6.25 par 
value and simultaneously to split and change each pres- 
ently issued share of $25 par value into four new shares 
of $6.25 par value. 

The company reports that since the first of this year, 
it has added nearly 20 per cent to its production capacity 
by the installation of amber glass manufacturing facili- 
ties at its Palestine, Texas, plant and by building a 
completely new plant at Danielson, Conn., the first glass 
container manufacturing plant built in New England. 


ENLARGES BORON CARBIDE PLANT 

The expanded facilities of the Carborundum Com- 
pany in Niagara Falls, N.Y., for the manufacture of 
boron carbide are now in full operation, according to 
Joseph S. Imirie, vice president of the company, and 
general manager of the Electro Minerals division which 
produces boron carbide and other electric furnace prod- 
ucts. 

Carborundum enlarged its boron carbide facilities 
because of a greatly increased demand resulting from 
accelerated technological changes in industry. Mr. Imi- 
rie pointed out that there are specialized abrasive ap- 
plications where boron carbide is superior, such as for 
ultrasonic machining of hard, brittle materials like 
glass, ceramics and tool steels. 


PPG PLANT AT CRESTLINE, OHIO 

Pittsburgh Plate Glass Company is going to construct 
a multi-million-dollar glass-fabricating plant on a 49- 
acre site at Crestline, Ohio. It is designed principally 
for the manufacture of tempered glass and will be a 
one-story structure with glass and pre-cast concrete 
walls. The company’s window glass plant at Mt. Vernon, 
Ohio, will supply much of the glass required at Crest- 
line. 

Significant technological improvements in methods 
and equipment will be incorporated in the new unit, 
according to Robinson F. Barker, vice president of the 
glass division, and much of the equipment for the 
factory has been developed by the glass division’s re- 
search laboratories and engineering department. 
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CALNEN JOINS 
CHAS. TAYLOR SONS 
Henry J. Calnen has 
been named eastern re. 
presentative of the Chas, 
Taylor Sons Co. and will 
cover the New England 
states, New York and north. 
ern New Jersey. He has 
an extensive backgr: und 
in the refractories indu.try, 


Henry J. Calnen 


BUYS 3 DIVISIONS, KIMBLE GLASS 


The automotive, hydrometer and thermometer divis ons 
of the Kimble Glass Company. a subsidiary of Ow-ns- 
Illinois Glass Company, have been purchased by Tier- 
mometer Corporation of America, Springfield, O io, 
Kimble’s divisions will be absorbed into TCA, and t.eir 
physical assets moved to that company’s Spring‘ eld 
plant, states Henry C. Greene, Thermometer Corpora'ion 
president. 


JOINS VITRO AS CERAMIC ENGINEER 

Ralph L. Hawks has become chief ceramic engir 2er 
of the stain department at Vitro Manufacturing Com- 
pany, Pittsburgh, Penna. For the past 15 years he ‘ias 
held key positions as a ceramic specialist with Gladding 
McBean and Company, Imperial Tile Manufacturing 
Company, Stylon Corporation, and Florida Tile In- 
dustries. 


COVER STORY 


GIANT SOLAR FURNACE 

The Army’s giant solar furnace at the Quartermasier 
Research & Engineering Command in Natick, Mass., 
was dedicated on September 30. It is composed of 180 
spherical mirrors, manufactured by American Optical 
Company, each measuring 2’ x 2’ and made to an exact 
curve through a special slumping technique. Each mirror 
is curved to a radius of 472 inches, without grinding 
and polishing, and each is front-surfaced by vacuum- 
deposited aluminized reflecting material, with a protec- 
tive silicon monoxide coating. 

A front-surface mirror, it is believed, will be more 
efficient than the conventional back-surface mirror, used 
in previous solar furnaces because of less heat loss by 
absorption. 

The sun’s radiation can be concentrated in an image 
of approximately 4 inches in diameter focused within 
the test chamber of the furnace. 

Although designed for high thermal flux, rather than 
high temperature, a sample exposed to the furnaces 
concentrated energy should be able to reach 5000°F 
at the image position, closely simulating the thermal 
radiation which would be received by materials or 
personnel in the vicinity of nuclear-weapons explosions. 

As far as can be determined, no known material can 
withstand this much heat without changing form. Tung- 
sten, for example, which is one of the most heat-resistant 


metals, would boil at 5000°F. 
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Annealing and Tempering 


Production of birefringent glass. Patent No. 2,823,491. 
Filed May 3, 1955. Issued February 18, 1958. No sheets 
of drawings; none reproduced. Assigned to Compagnies 
Reunies des Glaces & Verres Speciaux du Nord de la 
Fronce by Bernard Long. 

‘ccording to modern theories on the structure of glass, 
on can consider glass as essentially composed of (1) 
a keleton or honeycomb-like framework which is re- 
sp nsible for the shape of the material, and (2) a filler 
wh ch is located within the cells and cavities of the 
sk: ‘eton. 

‘ has been found that the glass may be made bire- 
fri gent, i.e., by introducing permanent internal stresses 
be ween the skeleton and the filling material. Further- 
m re, by avoiding introduction of internal stresses due 
to ‘emperature gradients the resulting glass may be cut 
wi hout splintering. 

‘his is accomplished by heating the glass until it 
so tens, i.e., until the filling material becomes mobile, 
be ore the skeleton loses its rigidity. At this point where 
th glass, though softened, has not undergone any sub- 
cntial deformation, an external force of tension or 
compression is applied to the glass to deform the skeleton 
el:.stically. By maintaining this force during cooling un- 
til the filler has become immobile, i.e., until final solidifi- 
ca‘ion, the requisite internal stresses between the filler 
and skeleton caused by the elastic deformation of the 
skeleton are “frozen” into the glass and the desired per- 
manent birefringe results. 

internal thermal gradients are avoided by effecting 
the cooling slowly so as to inhibit the retention in the 
glass of the permanent internal stresses which result 
from gradients; or if the glass is cooled rapidly, by 
thereafter annealing it. 

There were 9 claims and the following references cited 
in this patent. 


— 


s 


United States Patents 
2,148,630, Lillie et al., Feb. 28, 1929; 2,237,343, 
Engels, Apr. 8, 1941; 2,252,703, De Tailly, Aug. 19, 
1941; 2,269,597, Mitford, Jan. 13, 1942; 2,367,111, 
Fowler, Jan. 9, 1945; 2,433,883, Armistead, Jan. 6, 
1948; and 2,657,146, Kreidl, Oct. 27, 1953. 


Foreign Patents 
614,682, France, Sept. 21, 1926. 


Method for bending articles of glass or other thermo- 
plastic materials. Patent No. 2,817,928. Filed October 2, 
1950. Issued December 31, 1957. Two sheets of draw- 
ings; none reproduced. Assigned to Societe Anonyme 
des Manufactures des Glaces & Produits Chimiques de 
Saint-Gobain, Chauny & Cirey by Roger Emile Lambert 
and Michel Dubesset. 
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The present invention has for its object a method for 
shaping articles of glass the curvature of which is dif- 
ferent in the central part and on the borders, such as 
in certain watch glasses, and the plates constituting the 
bottom of the television bulbs. 

The method, according to the invention, for produc- 
ing an article of glass, or other thermoplastic materials, 
having different curvatures, compound curves, consists 
in conforming the article to a preliminary shape so as 
to obtain the smallest curvature on all the surface of the 
articles, and in bringing this preliminarily shaped ar- 
ticle to the final form after having heated the parts to 
which a more accentuated curvature must be given. 

The latter is heated only to the high temperature nec- 
essary to confer to them this curvature. The part of the 
preliminarily shaped article which has already received 
its final curvature is maintained at a temperature com- 
prised between the lewest temperature of release of the 
tensions, at which all risks of breakage are avoided, and 
the temperature at which defects of the surface may ap- 
pear. The shaping of the article, at least for the parts 
which must have the more accentuated curvature, is ob- 
tained by pressing in a mold or on a form. 

There were 7 claims and 13 references cited. 


Application of vitreous sealant to glass sealing edges. 
Patent No. 2,819,561. Filed September 25, 1956. Issued 
January 14, 1958. No sheets of drawings; none repro- 
duced. Assigned to Owens-Illinois Glass Company by 
Kenneth M. Henry and Harvard B. Vincent. 

The present invention relates to applying brazing 
glass compositions to preformed glass parts such as the 
face plate and funnel portions of a cathode-ray tele- 
vision picture tube. 

A low-melting glass sealing composition is thermally 
adhered to face plate sealing surface and contiguous 
areas thereto by any suitable method. Such sealing com- 
positions have been fully disclosed in the copending 
patent application of Francl and Hagedorn entitled, 
“Low-Melting Glass Sealing Composition,” filed Decem- 
ber 22, 1955, Serial No. 554,753. One procedure is to 
dip the open edge of flange portion into a bath of molten 
sealing composition after the face plate has been prop- 
erly heated to a temperature of approximately 250° F. 
and below about 500° F. : 

After the face plate has been coated with sealing com- 
position, it is then immediately transferred to fully con- 
tact the heated upper surface of a metallic shaping plate. 
The face plate is gradually pressed against the shaping 
plate which, with sealing composition still in a molten 
condition, produces a deformation of the sealing com- 
position, causing it to assume the contour of the shaping 
member. Either the weight of the part alone or sup- 
plementary force approximating about 20 pounds may 
be employed, depending on the particular sealing com- 
position and its thermal characteristics. 
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There were 7 claims and the following references 
cited in this patent. 


United States Patents 
2,127,150, Zimmerman et al., Aug. 16, 1938; 2,205,582, 
Steimel, June 25, 1940; 2,215,644, Hays, Jr., Sept. 24, 
1940; 2,220,742, Thorson, Nov. 5, 1940; 2,301,940, 
Fries, Nov. 17, 1942; 2, 304,714, Stringer, Dec. 8, 1942; 
2,348,823, Kirchheim, May 16, 1944; 2,643,020, Dalton, 
June 23, 1953; and 2,710,713, Slater, June 14, 1955. 


Feeding and Forming 

Lamp mount making machine. Patent No. 2,802,308. 
Filed May 3, 1956. Issued August 13, 1957. Two sheets 
of drawings; none reproduced. Assigned to General Elec- 
tric Company by John Flaws, Jr., Lee E. Dilts, and John 
H. Hollopetre. 

This invention relates to apparatus for assembling and 
uniting glass and metal parts and, in particular, to 
mount-making machines for electric lamps and similar 
devices. 

In certain types of electric lamps the mount structure 
for supporting the lamp filament comprises a “stem” or 
“bridge” assembly composed of a pair of relatively rigid 
lead-in wires spaced in parallel relationship and mech- 
anically interconnected by a bridging glass rod tie mem- 
ber. Such bridges are employed, for example, in reflector 
lamps of the “sealed beam” type. 

It is an object of the invention to provide apparatus 
for automatically assembling bridge structures. The ob- 
jects are achieved by the provision of mechanism whereby 
a glass rod or cane is gripped and supported in such a 
manner as to leave the ends thereof exposed. A pair of 
lead-in wires are supported in parallel relationship, one 
adjacent to each end of the glass rod, with the wires 
extending transversely from the rod and substantially 
in a plane including the axis of the rod. The ends of the 
rod are heated to a plastic condition, and the respective 
wires are then moved laterally in a direction toward each 
other to carry portions thereof into, and embed them in, 
the respective ends of the glass rod. 

There were 4 claims and the following references cited 
in this patent. 


United States Patents 


1,655,141, Fagan et al., Jan. 3, 1928; 1,801,108, Reufel 
et al., Apr. 14, 1931; 2,565,126, Flaws, Aug. 21, 1951. 


Foreign Patents 


681,200, Germany, Sept. 16, 1939. 


Bottle-forming machine. Patent No. 2,811,814. Filed 
August 5, 1946. Issued November 5, 1957. 19 sheets of 
drawings; none reproduced. One-half assigned to Henry 
C. Daubenspeck by Samuel E. Winder. 

The present invention relates to a bottle-forming ma- 
chine. It is the prime object of this invention to provide 
a machine and a process by which such glass products 
may be made more rapidly. 

After a charge is introduced into a blank mold, the 
finish is formed by the fact that the plunger is brought 
up and vacuum is on at the time the charge is received. 
The vacuum lasts only a part of a second, after which 
the plunger is withdrawn, and, at about one second’s 


+4 


interval, the baffle head is introduced over the blank 
mold, and shortly thereafter the counterblow begins. 

The formation of the finish requires a very short pe. 
riod, and the counterblow begins almost instantly, which 
reduces sharply the likelihood of there being a ring in 
the ware at the top level of the charge after the pulldowa. 

The counterblow is completed in something over four 
seconds, after which time the baffle is withdrawn and 
the transfer head starts down. The long parison forming 
period means that blank is in contact with the walls 
of the blank mold for approximately five seconds out of 
a total of fifteen seconds for the entire cycle. 

In the present process, a greater percentage of heat 
is dissipated into the blank molds than in former )roc- 
esses. The transfer operation occurs later, with respect 
to the heat dissipation, than heretofore. This has the 
dual effect of making the transfer more satisfactory, and 
producing improved ware. 

The transfer is more satisfactory because the par son 
is stiffer and relatively self-sustaining, with less likeli! vod 
of deformation, as by inertia effects, in its displace: ‘ent 
from the blank mold to the finish or blow mold. 

Another feature of the present process is the forma ion 
of a blank or parison that has substantially the s ime 
length as the finished ware. This provides a blank ‘hat 
may be supported by its bottom in the finish mold so 
that the stretching-down or running of the parison in the 
finish mold can be eliminated, with attendant reduc ion 
of inequalities of glass distribution, of settle waves, ind 
other defects. 

Another feature of the present process is that the 
parison is contacted on its large and relatively hot bse, 
which is not as subject to checks as much as the fi: ish 
which is held in the conventional transfer operation. 

Another feature of this process is that, in this arrange- 
ment, there is only a single counterblow. This eliminates 
the requirement of maintaining a substantial amount of 
solid glass at the bottom of the parison sufficient to re- 
heat the bottom to produce the required weight of glass 
in the finished ware in that area. 

The machine produces sixty bottles a minute from a 
single charging device. 

This process lends itself to one-man supervision and 
operation. The glass is charged at one point, and dis- 
charged at what may be a diametrically opposite point. 

There were 31 claims and 40 references cited in this 
patent. 


Furnaces 


Patent 
No. 2,817,191. Filed May 13, 1955. Issued December 
24, 1957. Two sheets of drawings; none reproduced. 
Assigned to Owens-Illinois Glass Company by Joseph 
C. Hamilton. 

In the manufacture of colored glass it is old in the art 
to feed coloring materials into the molten glass as the 
latter flows from the refining tank into the forehearth. 
The colorant mingles with the molten glass and is melted 
thereby and is further mixed with glass in the forehearth 
by stirring devices. 

One of the difficulties encountered with use of such 
prior art stirring devices is that the coloring material 
which is added at the surface of the flowing glass tends 


Furnace for the manufacture of colored glass. 
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to flow in cords along the bottom surface of the fore- 
hearth without being uniformly mixed throughout the 
body of the glass. 

An object of the present invention is to provide a 
novel form of stirring means within the forehearth 
which produces a vigorous top-to-bottom and bottom- 
to-iop stirring of the glass by which the colorant is uni- 
formly mixed throughout the body of flowing glass, 
producing a homogeneous glass of uniform color 
throughout and free from streaks or cords. 

for this purpose the invention provides a stirring 
de\ice comprising a horizontal shaft extending trans- 
veisely through the forehearth below the glass level and 
having radially disposed stirring elements connected 
theveto. The stirring device is driven by a motor and 
op-rates to carry surface portions of the glass down- 
wardly through the body of glass and also to carry por- 
tio is from the bottom of the forehearth upwardly to the 
su’face, so as vigorously to stir and thoroughly mix the 
co.oring material therein. 

lectrodes extend into the body of the glass and are 
en rgized in an electric circuit to provide heat through- 
ou the width of the mass of molten glass, thereby creat- 
in convection current motion which not only mixes the 
gl.ss and the colorant, but also presents greater volumes 
of the glass to the heat generated by the electrodes and 
th: heat generated by the combustion burners spaced 
al ng the sidewall of the forehearth. Thus heat is ap- 
pl.ed both interiorly and exteriorly of the mass to has- 
tea the melting of the colorant and permit a very appre- 
ciable increase in the volume of glass which passes 
through the coloring zone in a given time interval. This 
combination of exterior and interior heat accentuates 
and accelerates the convection motion of the glass and 
accelerates the dispersion of the color throughout the 
mass. 

There were three claims and the following references 
ciied in this patent. 


United States Patents 
1,815,473, Harding et al., July 21, 1931; 1,868,858, 
Thum, July 26, 1932; 2,115,408, Brosse, Apr. 26, 1938: 
and 2,593,197, Rough, Apr. 15, 1952. 


Foreign Patents 


41,254, France, Aug. 30, 1932. 


Glass Compostions 


Vitrifiable flux and silver compositions containing same. 
Patent No. 2,819,170. Filed August 6, 1954. Issued 
January 7, 1958. No sheets of drawing; none reproduced. 
Assigned to E. I. du Pont de Nemours & Company by 
Oliver A. Short. 

This invention relates to a new and improved vitrifiable 
flux and to an improved silver composition for the 
production of fired-on, electrically conductive silver coat- 
ings. 

The improved flux will generally comprise (a) 50 to 
95 percent BizO; and (b) 5 to 50 percent of a cadmium 
borate composition containing 50 to 95 percent CdO, 5 to 
50 percent BsOs; and 0 to 15 percent SiOz. 

The preferred flux will comprise (a) 60 to 90 per cent 
BixO3, and (b) 10 to 40 per cent of a cadmium borate 
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composition containing 60 to 90 per cent CdO, 10 to 
48 per cent B,O; and 1 to 10 per cent SiOz, with com- 
ponents (a) and (b) together equal to at least 75 per 
cent and preferably at least 90 per cent of the total weight 
of the flux. 

Component (a) of the flux can be bismuth trioxide 
(BizO;) or any compound such as bismuth subnitrate 
which yields bismuth trioxide under firing conditions. 

Component (b) of the flux may be present in the 
form of a glass frit prepared by fusing together the 
desired proportions of cadmium oxide, or a compound 
such as cadmium carbonate which yields cadmium ox- 
ide at the fusion temperature, boric acid or boric oxide, 
with or without SiOz; pouring the melt into water, and 
grinding the resulting glass frit in a ball mill to a 
finely divided powder. 

There were 9 claims and the following reference cited 
in this patent. 


United States Patents 
2,385,580, Knox, Sept. 25, 1945. 


Glass Wool and Fiber 


Metal Coated Glass Fiber and Method of Its Formation. 
Patent No. 2,791,515. Fig. 1. Filed August 14, 1953. 
Issued May 7, 1957. One sheet of drawings. Assigned 
to The Commonwealth Engineering Company of Ohio 
by Herman R. Nack. 

It has now been found that if siliceous material, such 
as glass fiber, is treated with a chrome complex of the 
Werner type prior to the deposition on the material of 
metal from the gaseous state, a superior product is 
achieved. For example, where the metal is deposited 
by the decomposition of iron pentacarbonyl] the metallic 
film over the chrome complex coating remains lustrous 
over a long period of time even though exposed to 
humid atmospheres. In one instance a large sample of 
the material exposed to normal climatic conditions, tem- 

















Fig. 1. 

perature, humidity, etc., showed no. decrease in luster 
over a three-month period, and none of the material 
exhibited any deterioration including the property of 

electrical conductivity. 
Referring to the drawing, Fig. 1, there is shown a 
cylinder containing carbon dioxide under pressure, the 
(Continued on page 566) 
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Glass Level Measurement In Furnaces 


@ MAINTENANCE OF A steady and correct metal level in 
glass-melting tanks is important in the automatic manu- 
facture of glass containers for the following reasons: 

(a) Fluctuations in the hydrostatic head in the feed- 
ers cause variations in the weight of ‘gob’ fed to 
the machines. 

(b) Changes in the mass of glass in a feeder may 
make temperature control more difficult. 

(c) Wild fluctuations in metal level may lead to ex- 
tensive variations in the rate of batch charging 
and thus occasionally produce imperfect melting. 

A number of methods of measuring the level have been 
practised, and these are discussed by E. W. Jones in the 
Journal of the Society of Glass Technology, April, 1958. 


1. Crude Manual Dip-Stick 
Or ‘Hockey Stick’ Devices. 


A suitably shaped dip-stick is rested across the top 
of the feeder channel and adjusted so that its tip just 
touches the glass furnace. Such dip-sticks are not nor- 
mally used as measuring devices, but merely to deter- 
mine whether the level is at its correct value or not. 


2. Floats 


Floats in the form of light refractory blocks can be 
used to indicate changes in level. The float may be 
coupled to a pivoted arm carrying a small mirror so 
that changes in the level are displayed on a large scale 
by means of an optical system. The method can be very 
sensitive, but is subject to mechanical errors arising 
from the effects of high temperature on the components. 


3. Electrical Contact Gauges 


An electrode, usually of platinum, sheathed, except 
for the tip, in a refractory sleeve, is lowered until it 
touches the surface of the glass. When it does so an 
electrical circuit is completed. The electrode may be ar- 
ranged to be lowered by a screw mechanism and a lamp 
may be caused to light when the circuit is completed; the 
position of the electrode can then be read by a Vernier 
scale. 

Alternatively, the electrode can be driven down by 
a reversing motor which is switched into reverse as 
soon as the circuit is made. The electrode usually draws 
off a small bead of glass and when this breaks, the mo- 
tor is switched to drive downwards again. Thus, the tip 
is caused to hunt near to the glass surface, and its po- 
sition can be telemetered to a remote indicator panel. 
This type of instrument has the advantage of a linear 
scale and a reasonably wide range. It is accurate to 
probably 1/100 inch when first installed. However, the 
telemeter system is usually fairly expensive. The elec- 
trodes are subject to a certain amount of damage al- 
though they will usually last out the life of the furnace. 
The equipment is somewhat ‘lifficult to install once the 
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furnace is in operation, as a permanent electrical con. 
tact must be made into the molten glass. 


4. Pneumatic Systems 


In pneumatic systems an air jet issues from an ori- 
fice mounted close to the surface of the glass, «nd 
changes in level are indicated in terms of variations in 
the back pressure in the air supply. This system is v2ry 
sensitive but has only a limited range, since in the up- 
ward direction the metal will eventually close off the 
orifice and, in the downward direction, will soon re ich 
the stage where further movement has no effect on ‘he 
back pressure. There is the disadvantage of hav:ng 
to insert a jet pipe into the furnace, or feeder, and he 
necessity of keeping the jet clean, and open. The system 
has the advantage that a direct pneumatic output is »b- 
tained which is suitable for incorporation in stand: rd 
types of automatic control devices. 


5. The Gamma-Ray Method 


The special advantages of the gamma-ray method of 
level measurement arise mainly from the fact that all 
instrument components can be mounted outside ‘he 
vessel. The measuring head is thus protected from sev-re 
conditions inside the vessel, such as high temperature, 
corrosive action, and abrasion. Electronic units are reid- 
ily accessible for servicing. Furthermore the gauge can 
be installed without dismantling or opening any part 
of the vessel and, in many cases, while the plant remains 
in operation. 

It is probable that this method was first used in 
France to provide a means of on/off or three-step con- 
trol. In England, gamma-ray gauges have been in use 
for about five years on glass-melting vessels to give 
continuous indication of level changes over a small 
range. 

The arrangement used in a typical installation is as 
follows: a long-lived radioactive gamma-ray emitter in 
a protective shield of lead is mounted on one side of 
the vessel, and a detector (halogen-quenched Geiger 
tube) on the other. Both units have their center line on 
or near the nominal metal level. The radiation intensity 
reaching the detector is attenuated by absorption in the 
materials through which it passes, and is also reduced 
with distance, according to the inverse square law. For 
these reasons it is usually impracticable to operate across 
the main furnace tank, and therefore the gauge is 
mounted on a feeder channel. Under these conditions 
the span between source and detector is usually 3 to 4 




















ft., and the vessel walls consist of %@-in. steel, 414-in. 
insulating brick, and 5-in. solid sillimanite refractory 
each side. A 200 mc cobalt 60 source (emitting about 
15 x 10° gamma-ray quanta per second) then produces 
about 100 pulses per second in the Geiger tube with the 
feeder empty, and less than 10 pulses per second when 
the feeder is completely full. 

The detector housing incorporates a small pre-ampli- 
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fier stage and the unit is water-cooled, since the Geiger 
tubes have an upper temperature rating of 70°C. The 
detector signal is transmitted to a remote electronic 
unit, the output of which is a direct current proportional 
to pulse rate. This can be displayed on a milliammeter 
or millivolt recorder graduated in inches of level. 
Calibration of gamma-ray level indicators presents 
some difficulties; in some cases manually operated elec- 
trical contact gauges are already installed on one of the 
feeders and can be used to calibrate the gauge. If such 
a device is not available it is possible to calibrate by 
moving the source and detector up and down together 
over a range of about 1 in., and plotting out the response 
lav. This method only holds good on the assumption that 
there are no changes in the metal level during the cali- 
bration, and no flanges, manifolds, etc., are encountered 
as the radiation ‘beam’ is moved vertically. These condi- 
ticns can usually be obtained sufficiently well to produce 
a working calibration, the level being held constant at 
its nominal point by reference to a ‘hockey stick’ device. 
Cobalt 60 has a half-life of 5.3 years approximately 
and therefore the sensitivity of the instrument decreases 
by a factor 0.5 in this time. This can be compensated 
by adjustments of the pulse ratemeter sensitivity to give 
a working life of 5 years. The decay of the source is 
exponential, and an error of about 1 per cent in signal 
would be produced per month. It is therefore advisable, 
if maximum accuracy is to be achieved, to check the 
calibration in some way at one point on the scale about 





once every four weeks. Since, however, for most prac- 
tical purposes it is essential to hold the metal level con- 
stant to fine limits only over a production run, and it is 
not essential to know its exact value, precise calibration 
checks are not often required. 

The problem of source decay can be overcome by 
using radium sources (half-life 1600 years), but these 
are very expensive. In any vase the calibration is apt 
to be affected slightly by internal erosion of the feeder 
walls. In practice, this erosion effect tends to counter- 
balance the effect of cobalt source decay. 

There is the question of radiation safety in connec- 
tion with industrial instruments employing radioisotopes. 
For satisfactory operation of the detector unit the dose 
rate required at this point is usually well below the max- 
imum possible levels by the time the radiation has pene- 
trated through the vessel walls. Nearer the source how- 
ever, the radiation intensity would be very high, and, 
therefore, the sources are built into lead shields fitted 
with shutters to close the radiation aperture. 

The source-shielding units can be locked, making it 
impossible to remove the source pellet, and the shutter 
may be locked in the open or closed position. With the 
shutter closed the source holder forms a suitable trans- 
port and storage container. With the shutter open, and 
the source unit mounted close to a feeder wall, the radi- 
ation dose rate around an installation is sufficiently low 
to permit safe working for the normal working hours. 





SUN TAKES FULBRIGHT PROFESSORSHIP 

K. H. Sun, advisory engineer in charge of the Radi- 
ation and Nucleonics Laboratory, Westinghouse Electric 
Corp., is taking a 10-month leave of absence to assume 
a Fulbright Professorship at the Institute of Nuclear 
Science at Taiwan, the Republic of China. 

He will teach subjects in nuclear physics, nuclear 
chemistry and/or nuclear engineering and will conduct 
research in these fields. 

The Institute has a 3 mev Van de Graff accelerator 
and is installing a 1,000 kw swimming pool reactor. 


MEIGH RECEIVES BOWIE MEDAL 

Edward Meigh, director and chairman of Glass Tech- 
nical Services Ltd., London, England, was awarded the 
Bowie Memorial Medal “for meritorious service to 
Management,” at the annual general meeting in July of 
the British Institute of Management. 

Mr. Meigh’s industrial experience, gathered and ap- 
plied in the glass industry for some 40 years, has long 
since enriched the stream of ideas relating to modern 
industrial management in general. For many years he 
took a leading part in the building up of the Institute 
of Industrial Administration, which was amalgamated 
in 1957 with the British Institute of Management. 

Mr. Meigh is a past president and honorary fellow of 
the Society of Glass Technology, vice president of the 
Glass Manufacturers’ Federation and chairman of its 
educational committee; member of the Council of the 
British Glass Industry Research Association; and mem- 
ber of the National Joint Industrial Council of the Glass 
Container Industry. 
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IMC TO BUILD NEW FELDSPAR PLANT 

A modern feldspar plant will be constructed by In- 
ternational Minerals & Chemical Corporation at Custer, 
South Dakota, replacing the one which was destroyed 
by fire during an electrical storm on July 30. 

The new building, according to R. H. Brigham, plant 
superintendent, will be on the site of the original plant. 
Detailed plans will be announced after studies on the 
design and installation of the plant have been completed. 


IMC OPENS Fr ESEARCH CENTER 


The $5-million administrative and research center of 
International Minerals & Chemical Corporation was 
formally opened early last month in suburban Skokie, 
Ill. The Center now includes five buildings, just com- 
pleted, and a research center which was constructed 
on the 2l-acre site in 1951. 


TECHNOLOGISTS NEEDED 

The U.S. Civil Service Commission is seeking ap- 
plicants for technologist positions ($4,980 to $12,770 
a year) who must have had appropriate experience in 
one or more fields: glass, ceramics, drugs and chemi- 
cals, paper and pulp, packaging and preservation, among 
other specialized areas. 

These positions are located in various Federal agen- 
cies in Washington, D. C., and throughout the United 
States, and overseas. 

Applications for these positions will be accepted until 
further notice and must be filed with the U.S. Civil 
Service Commission, Washington 25, D.C. 
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Current Statistical Position of Glass 








Employment and payrolls: Employment in the glass 
industry during July, 1958, was as follows: Flat Glass: a 
preliminary figure of 24,000 given for July, 1958, indi- 
cates an increase of 3.8 per cent over the adjusted 23,900 
reported for June, 1958. Glass and Glassware, Pressed 
and Blown: an increase of 1.7 per cent is shown by the 
preliminary figure of 82,200 reported for July, 1958, 
when compared with the adjusted figure of 80,800 re- 
corded for June, 1958. Glass Products Made of Pur- 
chased Glass: the preliminary figure of 12,700 given for 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
Narrow Neck Containers 





August, 19538 

OO Ere ; 2,007,000 
Medicinal and Health Supplies 1,504,000 
Chemical, Household and Industrial 907,000 
Toiletries and Cosmetics 1,009,000 
Beverage, Returnable 490,000 
Beverage, Non-Returnable 104,000 
Beer, Returnable. 147,000 
Beer, Non-Returnable 847,000 
Liquor eter 792,000 
Wine ee 352,000 
Sub-total (Narrow) 8,159,000 


Wide Mouth Containers 


Food See ee *4,491,000 
Medicinal and Health Supplies 357,000 
Chemical, Household and Industrial 170,000 
Toiletries and Cosmetics 291,000 
Packers’ Tumblers ... 29,000 
Dairy Products 219,000 
Sub-total (Wide) 5,557,000 

Total Domestic 13,716,000 

Export Shipments 235,000 

TOTAL SHIPMENTS 13,951,000 


*This figure includes Fruit Jars and Jelly Glasses. 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 
(All Figures in Gross) 


Production Stocks 
Food, Medicinal and Aug., 1958 Aug., 1958 


Health Supplies; Chemi- Narrow 





cal, Household and In- Neck 5,402,000 7,299,000 
dustrial; Toiletries and ———— 
Cosmetics Wide 
Mouth *4,952,000 *5,888,000 
Beverage, Returnable 426,000 1,790,000 
Beverage, Non-Returnable ; 100,000 262,000 
Beer, Returnable ... 147,000 361,000 
Beer, Non-Returnable 958,000 841,000 
Liquor .... 965,000 1,483,000 
Wine ie 313,000 636,000 
Packers’ Tumblers . 28.000 120,000 
Dairy Products ....... 162,000 247,000 
TOTAL *13,453,000 *18,927,000 


*This figure includes Fruit Jars and Jelly Glasses. 
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July, 1958, indicates an increase of 1.6 over the previous 
month’s adjusted figure of 12,500. 

Payrolls in the glass industry during July, 1958, were 
as follows: Flat Glass: an increase of 9.1 per cent is 
shown in the preliminary $11,667,833.07 given for July, 
1958, when compared with June’s adjusted $10,699, 
684.88. Glass and Glassware, Pressed and Blown: a 
decrease of 0.8 per cent is shown in the preliminary 
$30,003,979.82 reported for July, 1958, when compséred 
with the previous month’s adjusted $30,249,192.96. G ‘ass 
Products Made of Purchased Glass: a preliminary fi; ure 
of $3,864,693.69 was reported for July, 1958. Thi- is 
an increase of 2.3 per cent when compared with ihe 
adjusted figure of $3,776,209.50 for June, 1958. 


Glass container production: production based on 
figures released by the Bureau of the Census, Indu-iry 
Division, was 13,453,000 gross during August, 1°58. 
This is an increase of 5.8 per cent over the previous 
month’s production figure (revised), 13,453,000 gr.ss. 
During August, 1957, glass container production was 
14,200,000 gross, or 5.5 per cent above the August, 1°58, 
figure. At the end of the first eight months of 1958, g! ass 
container manufacturers have produced a preliminary 
total of 97,070,000 gross. This is 2.6 per cent below the 
99,704,000 gross produced during the same period in 
1957. 

Shipments of glass containers during August, 1958, 
came to 13,951,000 gross, an increase of 13.2 per cent 
over July, 1958, shipments which totaled (revised) 
12,318,000 gross. Shipments during August, 1957, 
amounted to 18,253,000 gross, or 30.8 per cent above 
August, 1958. At the end of the first eight months of 
1958, shipments have reached a preliminary total of 
95,196,000 gross, which is 3.8 per cent under the 98.909,- 
000 gross shipped during the same period of the previous 
year. 

Stocks on hand at the end of August, 1958, came to 
18,927,000 gross. This is 2.9 per cent below the 19,512,- 
000 gross on hand at the end of July, 1958, and 34 per 
cent higher than the 14,124,000 gross on hand at the end 
of August, 1957. 





WESTINGHOUSE RESEARCH LABORATORY 


Westinghouse Electric Corporation has put into oper- 
ation a completely integrated high-temperature induc- 
tion melting, sintering, and pressing laboratory. It is 
designed for large-scale research and development work 
and will help predict product designers’ requirements 
in ceramic materials. 

The facility was completed last year and since that 
time has been used for ceramic development projects 
on nuclear fuels, infrared transmission glasses, thermo- 
electric generator materials, and the preparation of 
unique high-temperature oxide and inter-metallic com- 
pounds. 
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j New Equipment and Supplies Bes 





EXCESS-AIR GAS BURNER 

Hauck Manufacturing Co., 124-36 
Tenth Ave., Brooklyn, N. Y., has a new 
excess-air gas burner for sealed-in fir- 
industrial which is 
sai/ to produce an exceptionally stable 
flanie with 1000 per cent or more excess 
air. 


ing in furnaces 


T' ‘ERMOCOUPLE 

‘he Bristol Company, Waterbury 20, 
Conn., has developed the “Armorox” 
th rmocouple for measuring tempera- 
tues up to 2000° F at pressures up 
to 50,000 psi. Metal-sheathed and cer- 
aric-insulated, this thermocouple is 
ea-ily bent around twice its own diam- 
et-r for reaching out-of-the-way places. 


H°AVY-DUTY FAN 

‘obinson Ventilating Co., 153 Hen- 
devson St., Zelienople, Pa.. has a new, 
heavy-duty oscillating fan which fea- 
tures a gear motor drive with positive 
oscillating movement. It is available in 
blade sizes from 30” to 42” and in 14% 
hp to 74% hp. The fan has wide appli- 
cation in industrial plants and ware- 
houses, along production lines and in 
areas where excessive heat conditions 
tend to reduce employee efficiency. 


TWO-PEN RECORDER 

Swartwout Co., 18511 Euclid Ave.. 
Cleveland, Ohio, has made available an 
all-electronic two-pen recorder which 
tracks two variables on a single chart 
and permits the user to make quick 
checks of a pair of related variables. 
The recorder can be furnished with a 
control set point, or alarm contacts, or 
both, for one of the variables. 


BENCH BURNER 

Bethlehem Apparatus Company, Inc., 
Front & Depot Sts., Hellertown, Pa., 
has developed a gas-oxygen bench 
burner for general purpose use in lab- 
oratories and glass shops. In addition 
to glass working, it may be used for 
heat treating metal parts, and anneal- 
ing. The burner will operate on low or 
high pressure natural gas, manufac- 
tured gas, propane, and hydrogen with 
oxygen. 
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SPEED REDUCERS 
Link-Belt Company, Prudential 
Plaza, Chicago 1, Ill, has introduced 
a completely new line of shaft-mounted 
speed reducers, designed for a variety 
of speed reduction needs. They are 
available as single reduction drives in 
six sizes, with nominal ratios of 5 to 
1 and capacities up to 50 horsepower. 
and double reduction drives in seven 
sizes with nominal ratios of 15 to 1 
and capacities up to 40 horsepower. 


CONVEYOR 

Wiretyer Corporation, 65  Leliarts 
Lane, East Paterson, N. J., has added 
the Taperweave Curve Conveyor to its 
standard line of woven metal mesh con- 
veyors. This conveyor differs from con- 
ventional metal mesh belt operations in 


that it has a wire mesh belt which is 
woven to a taper corresponding to the 
inner radii of the 
around which it travels. This permits a 


and other curve 
flat, level conveying surface, according 
to the company, and minimizes wear 
of expressive metal belts. 


CONTROL FOR BULK BINS 
Convair. 701 Investment Bldg., Pitts- 
burgh, Pa., has announced a new Bin- 
Vue level indicator and control which 
features an easy-off cover and a fail 
safe device. While operating, a 1/100 
hp motor turns a four-blade paddle at 
9 rpm by means of a torsion spring. 
The paddle turns continuously as long 
as no when 
material makes firm contact, a series 


material touches it, but 


of steps take place shutting off the 


motor until the material falls away 
from the paddle. The operation auto- 


matically resumes. 


ELECTRONIC CONTROL 

The Foxboro, 
Mass., has introduced a full series of 
completely solid state electronic con- 
trol instruments, called Electric Con- 
sotrol The new line 
design 


Foxboro Company, 


Instrumentation. 


consists of advanced trans- 


and 
valve operators covering every function 


mitters, recorders, controllers, 
in the process control loop. 

Solid state rather than vacuum tube 
amplifiers are used in the new type 360 
Transmitters which are of motion bal- 
ance design. They transfer field meas- 
urements of pressure, flow, liquid level 
or temperature to panel-mounted re- 
ceivers. 


ELECTRIC FURNACE 

Harrop Electric Furnace division of 
Harrop Ceramic Service Co., Colum- 
bus, Ohio, has developed a new electric 
furnace model NMR-12-DEN, especial- 
ly adapted for the close control of at- 
mospheres and temperatures. The fur- 
nace housing is completely sealed to 
insure retention of the atmosphere de- 
sired in the firing chamber. The set- 
ting space is 12” x 12” x 16”. The fur- 
2800°F and is 
available in all common voltages, sin- 


nace operates up to 


gle or 3-phase. 16 kw. 


CATALOGS RECEIVED 

Sutorbilt Corp., 2966 East Victoria 
St.. Compton, Calif., gives full details 
on rotary positive pressure blowers, 
gas and vacuum pumps in a new 20- 
page bulletin. This equipment is de- 
signed to handle volumes of air or gas 
from 1,000 up to 20,000 cfm. and pres- 
sures and vacuums up to 10 psig. single 


stage. 


Haynes Stellite Company, division of 
Union Carbide Corporation, Kokomo, 
Ind., 


“Haynes” silicon nitride 


describes a new material- 

in an 8-page 
booklet. Designed to operate up to, and 
over, 3000°F in certain atmospheres, 
this material has an extremely low co- 
efficient of thermal conductivity. This 
suggests, states the company, a useful 
future for the product as a refractory. 





































































































































Merger Planned: 





JOHNS-MANVILLE AND L-O-F GLASS FIBERS 
L-O-F Glass Fibers Company and Johns-Manville Cor- 


poration last month announced a proposed merger of 
the two companies with an exchange of one share of 
J-M common stock for 214% shares of L-O-F. 

The announcement was made by A. R. Fisher, chair- 
man and president of Johns-Manville; G. F. MacNichol 
Jr.. chairman, and R. H. Barnard, president of L-O-F. 
Mr. Barnard will continue as L-O-F president under the 
new arrangement. 

Directors of L-O-F will call a special meeting of its 
stockholders to ratify the merger plan: further details 
will be made known later. The company is 50 per cent 
owned by Libbey-Owens-Ford Glass Company. Toledo, 


Ohio. 


CERAMICS: HEAT INTO ELECTRICITY 

Westinghouse Electric Corporation last month an- 
nounced a new method for converting heat directly into 
electricity through the use of substances called thermo- 
electric materials. The new substances were described as 
ceramics similar to those in chinaware. 

Dr. Clarence Zener, Westinghouse research director, 
said the materials could use heat from coal, atomic re- 
actors, bottled gas and radioactive isotopes. 


MeCORD NAMED BY FERRO CORP. 

John R. McCord has been appointed to the newly 
created position of director of marketing of Ferro Cor- 
poration. He will be responsible for coordinating the 
marketing activities of the company and all of its di- 
visions. 

Mr. McCord has been associated with Ferro since 1953 
and previously held the positions of director of advertis- 
ing, public relations and market research and manager 
of ceramic sales. 


1,436 IDEAS FOR TINY GLASS BEADS 

The first contest ever sponsored solely for industrial 
scientists was won by John J. Chyle of A. O. Smith 
Corporation. The 751 research technicians who took 
part in the competition were asked to suggest ways of 
using a basic new material of tiny glass beads with 
diameters as small as one micron, or 39 millionths of 
an inch. 

The winning suggestion was to incorporate micro- 
beads in electrode coatings. 

Sponsored by Microbeads, Inc., an outgrowth of Libby 
Glass Company, the contest evoked 1,050 entries from 
39 states containing a total of 1,436 ideas. 


BOX FOR GLASS WINDSHIELD 

The Fibre Drum & Corrugated Box division of Con- 
tinental Can Company will display a corrugated box for 
a glass windshield at the National Glass Show, October 
15 to 18, in Miami Beach, Florida. 

The container, designed to provide full protection 
for a glass windshield in shipment and storage, virtually 
eliminates breakage, according to the company. It is easy 
to assemble and is said to reduce labor and material costs. 
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DIAMOND PLANS RESEARCH CENTER 


Diamond Alkali Company is planning to build a 
multi-million-dollar research center a few miles south 
of Painesville which will supplement the firm’s present 
scientific facilities in Fairport, Ohio. 

Construction will start next May after important de- 
tails have been settled, such as rezoning, and the l»ca- 
tion of new highways mapped out by the Ohio Dey art. 
ment of Highways. 

The project will be undertaken in two stages, the ‘irst 
step being a multi-unit group of buildings for ce: iral 
research and development. The central research buil: ing 
will provide suitable space for 60 laboratories, 22 
offices, library, patent department, and other services, 
The development building will contain a pilot area + ro- 
viding an open section for experimental operations. 

The second phase of the operation will consist of 
extending the original units, and building additi: aal 
ones to meet expanded research. 


SCIENTISTS VISIT BAUSCH & LOMB 

Dr. Ronald W. Douglas, University of Sheffield, . nd 
Dr. Joseph Stevels, N. V. Philips’ Gloeilampenfabrie} 2n, 
Eindhoven, Netherlands, both eminent glass scienti:ts, 
visited Bausch & Lomb on September 15 and 16 dur ng 
the first National Research Council conference on non- 
crystalline solids. 

Both men lectured at the conference and in addition 
Dr. Douglas addressed the Rochester Chemical Socicty, 
while Dr. Stevels delivered a talk before the Bausch: & 
Lomb Chemical Seminar. 


OAKITE PROMOTES TWO 
George M. Seib, formerly secretary of Oakite Products, 
Inc., has become vice president, while Erwin H. Steif 


has been promoted to secretary. Mr. Steif had been \t{r. 
Seib’s assistant. 


GILCHREST JOINS SOLVAY 
Frederick H. Gilchrest has been appointed technical 
assistant to the director of product development, Sol\ ay 
Process Division, Allied Chemical Corporation. 


USED FORK TRUCK CENTER 
Clark Equipment Company has established a used 
fork truck center on a national scale. Located at 357 
Wilson Ave., Newark, N. J., the Used Equipment Center 


will buy, sell or trade used fork trucks of any type or 
make. 


CORNING RESEARCH GROUP 

Corning Glass Works has established a new research 
group in the Ceramic Research Laboratory. Dr. Joseph 
W. Londeree, a member of the research staff of Corhart 
Refractories Company, Inc., has been appointed research 
manager of the new glass refractories department. 

Since joining Corhart in 1952, a wholly owned sub- 
sidiary of Corning Glass Works, Dr. Londeree has served 
as a research physicist and ceramist, conducting research 
studies on refractories for both the glass and steel in- 
industries. During the past two years, he has specialized 
in research on refractories for the glass industry. 
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for electric melting... 


here’s what they cost: 


Based on actual operational costs covering a production 
of 16,027 tons of flint glass over a period of several 


months, electrode cost amounted to only 2% cents per ton! 


here's what you get: 





1. Increased production (10 to 30%) 
2. Longer furnace wall life 


3. Improved glass quality 





FANSTEEL ELECTRODES CAN BE INSTALLED 
WITHOUT FURNACE SHUT-DOWN ... 

are .99.9% pure, give off a colorless oxide, have 
high thermal and electrical conductivity, 

and high temperature strength. Write for 


more complete information. 
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Glass Division Program 

(Continued from page 533) 

Thursday, October. 16. Technical Session in Conven- 
tion Hall, Ralph K. Day, Libbey-Owens-Ford Glass 
Fibers Co., session chairman. 

Breaking Stress of Glass Determined from Dimensions 
of Fracture Mirrors, by E. B. Shand, Corning Glass 
Works. 

Relationships between intrinsic strength, stress con- 
centrations of cracks and nominal values of breaking 
stress have been discussed in previous papers. The pur- 
pose of this investigation was to determine the practical 
application of these relationships in determining break- 
ing stress of glass. Results indicated that for 80 per cent 
of the specimens the accuracy was plus or minus 8 
per cent. 

Mirrors, less clearly defined, are found on the fracture 
surfaces of glass-ceramics, but stress determinations are 
less accurate. The intrinsic strength of one glass-ceramic 
was indicated to be more than 50 per cent in excess of 
the particular glass tested. 

Stress Behavior of Brittle Materials, by E. B. Shand. 
Corning Glass Works. Stress failure of brittle materials 
is discussed in contrast with other commonly known 
materials for which vast accumulation of data is avail- 
able. 

Dielectric Properties of Some Borate and Phosphate 
Glasses, by Chikara Hirayama and Mildred R. Rutter. 
Westinghouse Research Laboratories. 

Some borate glasses, with “sag points’ of 350° to 
500°C. of high specific resistivity and low power factor 
have been prepared. The power factor of the borate and 
phosphate glasses has been measured from room tem- 
perature to 250°C. at 60 and 1000 cycles, while the spe- 
cific resistivity has been measured up to a temperature 
approaching the transformation region. The borate 
glasses with sag points below 450°C. follow the classical 
rate law with respect to resistivity, whereas those with 
sag points greater than 450°C. are better represented 
by a linear relationship of log p with temperature. The 
energy of activation for resistivity for the glasses exam- 
ined is of the order of 23 kcal./mole. The dielectric 
constant is a linear function of the density of a glass, 
and is dependent on the type of glass. 

Thursday Afternoon. Golf Tournament, Charles E. 
Gum in charge. Those wishing to play at a different time 
may do so by advising Mr. Dolson, golf pro, in advance 
of the round. 

Thursday Afternoon. Technical Session, Convention 
Hall, J. Earle Duncan, Pittsburgh Plate Glass Co.. ses- 
sion chairman. 

Workshop on Thermal Expansion Measurement. An 
informal session for those working in the field of thermal 
expansion measurements. 


Thursday Evening. Cocktail Hour in the Crystal Ball- 
room, followed by the Banquet in the Dining Room, 
Chairman Neill M. Brandt, presiding. 

Presentation of the Frank Forrest Award and _ the 
S. B. Meyer Jr., Award. 
Friday, October 17. Technical Session (Morning) in 
Convention Hall, Robert D. Maurer, Corning Glass 
Works, session chairman. 
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Eyes That See Not, by Alexander Silverman, Univer® ( 
sity of Pittsburgh. Report on numerous cases in whie 
individuals have lost the vision of an eye through 
ploding glass. : 

Window Glass: Partial Replacement of Soda by Lithia, , 
by H.-W. Rauch and C. H. Commons, Jr., both of Foote” 
Mineral Co., and Alexander Silverman, University of 
Pittsburgh. : 

Studies were made by replacing 1/32, 1/16, 4, 4 
and ¥%, and all the soda ash in a typical window #1 
by molecular equivalents of lithium carbonate. Raw bat 
melts were compared with melts containing 40 per cent 
cullet. Determinations of various physical and chem ical 
properties indicate that partial replacement of Nao by 
Li,O results in lower expansion, greater chemical ur. 
ability, greater fluidity, faster melting and fining rites, 
and lower melting temperatures. 

Effect of Fluorides on the Infrared Transmittanc: of 
Certain Silicate Glasses, by Given W. Cleek and Thornas 
G. Scuderi, National Bureau of Standards, Washing on, 
D.C. 

Relatively large amounts of fluorides can be in-or- 
porated into silicate glasses without producing opiles- 
cence or turbidity, provided certain oxides, such as 
LasO; or TasO; are included. The fluorides have the 
effect of reducing the absorption of the “water band” 
in the vicinity of 2.8-3.0y, thus improving the gla:ses 
for use as an infrared material. At the same time the re- 
fractive index values of the glasses are decreased. Wien 
the fluoride content is above about 6 mole per cent, 
striae are likely to be found in the glass. 
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Fluorspar for the Glass Industry to t 
(Continued from page 541) red 
acid grade fluorspar in Newfoundland than it is in belt 
Mexico. To the contrary, it is much easier to produce flan 
metallurgical grade from deposits in Mexico, with a Sm 
high lime content and a low silica content. or 
The milling operations in Newfoundland to date con- ann 


sist of a heavy media plant, whick has a double drum belt 
installation producing three products at one time: a 
sink, a middling, and a tailings product. With this sy- 
tem it is possible to put oversize and other impurities 
back into the circuit, continually working them until a 
high-grade material is produced. There is also a flota- 
tion mill, which is capable of producing about 20,000 
tons of acid grade spar per year. 

The Mexican Company controls about two hundred 
or more mining locations, and already has found at least 
thirty good commercial veins of fluorspar in Mexico. 
Several of these veins have large quantities of crystal- 
line pure fluorspar. There are actually areas in these 
veins that have calcium carbonate crystals in them. 
Presently operated is a heavy media plant at Fostro, 
Mexico, which produces large quantities of metallurgi- 
cal grade fluorspar. In the not-too-distant future it is 
the intention to have a flotation mill in Mexico, to pro- 
duce acid and ceramic grades as well. 

At Wilmington, Delaware, is a large flotation type 
plant which was built to produce 50,000 tons of acid 


(Continued on page 554) 
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All-metal, smooth-surfuaced belts reduce checks 
in feeder line operations 


Becauise the all-metal construction of Cambridge 
Woven Wire belts is heatproof, it can be pre-heated 
to take hot glassware from molding machines and 
reduce checking and cracking of ware. Cambridge 
belts resist temperatures up to 2100° F.; make 
fame treatment possible from molds to lehr. 
Smooth belt surface means there’s nothing to trip 
or upset the ware as it is fed onto the belt. In 
annealing, and decorating lehrs too, Cambridge 
belts assure higher product uniformity, increased 
production and lower operating costs. Here’s why: 


CONTINUOUSLY MOVING BELTS ELIMINATE MAN- 
UAL HANDLING; glassware is carried to lehrs and 
through annealing, inspection and decorating 
operations automatically; batch processing is 
eliminated for faster, more economical production. 


OPEN MESH ASSURES PRODUCT UNIFORMITY; 
heat and gases circulate freely through belt and 
around ware as it moves through lehr; all-metal 
belts can’t absorb oil or grease; clean easily to 
eliminate marking and discoloration of ware. 


WOVEN WIRE CONSTRUCTION GIVES LONGER 
SERVICE; there are no seams, lacers or fasteners 
to weaken or break; belt can’t be harmed by bits 
of broken glass during cullet removal operations. 


SPECIAL RAISED EDGES AND SURFACE ATTACH- 
MENTS ARE AVAILABLE to keep small ware in 
position during movement. 
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TYPICAL INSTALLATION FOR AUTOMATED 
FEEDER LINES ( TOP VIEW) 


Talk to your Cambridge FIELD ENGINEER soon— 
he'll explain the many advantages of continuous 
glassware production on Cambridge Woven Wire 
Belts. He'll also recommend the correct belt size, 
mesh or weave—in the metal or alloy—best suited 
to your operations. You'll find his 

name in the classified phone book 

under “BELTING, MECHANICAL.” Or, 

write for FREE 130 PAGE REFERENCE 

MANUAL giving mesh specifications, 

design information and metallurgi- 

cal data. 


“(m The Cambridge Wire Cloth Co. 


CAMBRIDGE 10, 
MARYLAND 


METAL SPECIAL 
+ CONVEYOR METAL 
BELTS t FABRICATIONS 


OFFICES IN PRINCIPAL 


INDUSTRIAL CITIES 
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grade fluorspar per year. This is based on a mill feed 
of 300 tons of crude spar per day. The crude ore comes 
from the Newfoundland mines in approximately three- 
or four-thousand-ton quantities. All of this material 
is minus 2% inch. It is run into a gyratory primary 
crusher, which crushes the material to one inch. From 
here the material is fed to a 9 x 9 ball mill. After 
grinding, the material flows in a closed circuit to a 
classifier which classifies the fluorspar according to 
size. Oversize is returned to ball mill for recrushing. 
The crushed spar is then run to the flotation plant where 
various reagents are added to separate the impurities 
from the fluorspar. In this operation we actually are 
floating the majority of the product, i.e., the fluorspar. 

As in many other chemicals, the United States has a 
tariff on fluorspar. The tariff on acid grade fluorspar 
is $2.10 a gross ton, or $1.8714 a net ton, and the 
tariff on minus 97 per cent material is $8.40 a gross 
ton, or $7.60 a net ton. 

Present world reserves of accessible fluorspar deposits 
are not adequate to supply growing needs. Although 
fluorspar deposits are known in many parts of the 
world, most of them are relatively small and many of 
them are inaccessible or of low grade. Today, there are 
no adequate substitutions for fluorspar in any of its 
major uses. The outlook is for increased consumption 
of fluorspar, particularly as a source of fluorine for the 
chemical industries. The new fluorocarbons are a good 
example of this. DuPont, Minnesota Mining & Manu- 
facturing and several of the other chemical companies are 
now coming out with fluorocarbon uses in textiles and 
other types of material. 

In 1949 the consumption in this country was 345,000 
tons. This has risen in 1956 to 621,000 tons, and it is 
estimated that by 1965 fluorspar consumption will run 
approximately one and one-half million tons per year. 
There is a grave question as to what will happen when 
consumption hits that point. Since 1952 imports have 
exceeded production and are pulling away fast from 
the production in this country. 

In 1952 there were produced 331,000 tons in the 
country, while 352,000 tons were imported. In 1956 
domestic production was 329,000 tons while imports 
had increased to 485,000 tons. In the first quarter of 
1957 imports increased 115 over the same period in 
1956 and are now running approximately two tons of 
imported fluorspar for every one ton produced domes- 
tically. It is important in the fluorspar picture to en- 
courage importation of fluorspar rather than discourage 
it by high tariffs. Supplies in the United States are not 
sufficient to last any more than ten to twelve years, and 
with such a strategic material it is well to encourage 
imports rather than discourage them. 


Direct-fired Continuous Glass-Melting Furnaces 
(Continued from page 541) 

little as needed in the melting zone. Actually the Unit 
Melter is operated as if it were an end-fired furnace, 
the fuel being introduced at the throat end, and the 
products of combustion being exhausted at the dog- 
house end. This provides for maximum temperature near 
the throat and for relatively low temperatures at the 
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doghouse and stack. This method of operation results ip 
stack temperatures that seldom exceed 2200°F. A typical 
temperature distribution is 2770°F in the fining zone, 
2250°F in the melting zone, 2230°F at the doghouse. and 
2150°F in the stack. 

Unit Melters have been very successful in producing 
glass of high quality at reasonable cost. There are :ore 
than thirty-five in operation, and drawings and sveci- 
fications have been completed to bring the total to more 
than fifty within the next few months. These Melter: are 
producing soda-lime glasses for containers and pressed 
ware in flint, amber, emerald green, light green and 
dark iron green; lead and barium glasses for the ‘ele. 
vision industry; chemically resistant borosilicate ¢ ass; 
and borosilicate for glass fibers. 

A recent survey of fourteen Unit Melters shows that 
average production is at 88 per cent of rated capacity and 
at an average fuel consumption equivalent to 1! 7 
cubic feet of natural gas per ton, or 78 gallons of h avy 
fuel oil per ton. The average fuel consumption in : ielt- 
ing a variety of glasses is nine per cent greater han 
predicted for melting of ordinary flint glass. Of i iese 
fourteen, there are three, excluding two that op: cate 
with electric boosting, that average less than the ec iv- 
alent of 11,000 cubic feet of gas per ton (73 gallon. of 
oil), and three that average more than the equivaler of 
13.000 cubic feet of gas per ton (86 gallons of oil) Of 
the three Melters operating at high fuel rates, two are 
producing emerald green, and one, flint. 

Length of campaigns between repairs range fom 
a few months to two-and-a-half years. A normal ¢am- 
paign with ordinary flux refractory plus patching of 
the metal line appears to be eighteen months. By us« of 
fused cast refractory in the side walls, campaigns can 
be much longer. The breastwalls stand up remark«bly 
well, but burner blocks sometimes have to be replaced 
during a campaign when firing with heavy oil. 

There have been three major problems, which have 
developed in some but not all Melters, and which now 
appear to have been overcome. These problems have 
been threats of doghouse “freeze ups” in melting of 
amber and dark-green glasses, a tendency to form a 
layer of foam on the surface of the glass in the fining 
zone, and rapid solution of throat refractories in melt- 
ing of flint or light-green glasses. Stones have been 
reported as a problem in only two Melters. 

During the past few months two Melters, each having 
a 26-inch depth of glass, and incorporating other minor 
improvements, were started in operation. There has been 
no indication of foam formation; fining zone tem- 
peratures have been lowered; the charging of batch 
presents no problem, and it has been possible to lower 
temperatures in the melting zone. Whether the throat 
life has been increased will have to be determined later, 
but the decrease in operating temperatures should favor 
a longer life. 

The addition of heat recovery systems to Unit Melters 
has been successfully accomplished by two companies, 
one by the use of waste heat boilers, and the other. by 
the use of metal recuperators to supply combustion air at 
about 900°F. At present there is only a small amount 
of interest in fuel savings by such means, even in areas 
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(Continued from page 554) 
where fuel costs are high. This is explained by the 
fact that Unit Melters have shown substantial savings 
in fuel compared to the small regenerative or recuperative 
furnaces which they have replaced. 

Thus far, there have been four variations or models of 
Unit Melters. Each has shown advantages over the pre- 
vious model. Further changes and improvements are in 
the planning stage. 

On the basis of the general acceptance. and of the 
growing field of application, it must be concluded that 
the direct-fired Unit Melter in its various sizes and melt- 
ing capacities is filling a need for flexibility and for 
variety of operation that has not been satisfied pre- 
viously. It is unlikely that Unit Melters represent the 
beginning of a revolution in glass-melting practice, but, 
by gradual improvement and continued application of 
fundamental principles, they may very well become an 
accepted means for providing an increased variety of 
glasses, both as to color and to composition, and for 
augmenting production in existing factories. 


All-Electric Glass Melting Furnaces 
By Allen J. Erickson 


Northwestern Glass Company, Seattle, Washington 


@ A.t-ELectric MELTING of container glass has been 
going on for a number of years, but relatively little has 
been published about the furnace construction, opera- 
tion, and economics of this type of melting process. The 
items that we are interested in are the melting rates, 
furnace life and glass quality together with the refrac- 
tory-repair costs and energy consumption per ton of 
glass produced. 

An all-electric furnace, can best be visualized if we 
can imagine taking the melting chamber of a conven- 
tional regenerative furnace and starting from a point 
8 inches above the metal line, slicing off and removing 
all the superstructure material, together with the ports 
and regenerators. Then a batch blanket 12 to 18 inches 
in thickness is laid over the entire melting surface and 
electrical energy is introduced to the glass bath by the 
use of molybdenum electrodes inserted through the side- 
walls. 

The batch blanket is continuously fed as the melting 
process goes on, and the glass passes through a conven- 
tional floor level throat into a small refiner or extension 
to the forehearth, where a firing chamber is provided 
so that the surface heat can be applied if it becomes neces- 
sary. The melter and refiner walls and bottoms are all 
of fused cast material, which is insulated with super 
duty fire-brick except at the electrode area. The melting 
area is 218.5 sq. ft. and the glass depth is 5 ft. 

When the first unit was put into operation at North- 
western Glass Co., the tank sidewalls were heavily in- 
sulated, and with the type of refractories then available, 
the furnace life was quite short even at moderate pulls. 
With the advent of better refractories and by the sys- 
tematic balancing of sidewall and bottom insulation, it 
was possible to increase the lengths of runs to 30 months 
while maintaining a rate of pull of 32 tons per day for 
a major part of the campaign. This 32 tons per day was 
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considered maximum because the temperatures allowed 

to exist in the melting chamber, which insured at least 

a 30-month campaign, would only melt 32 tons per day, 

This 30-month minimum was considered necessary be- 

cause of the high cost of downtime in a small plant 

such as this. 

A few of the operating details that may be of intcrest 
are: 

(1) The stone loss on amber, and also on ‘lint, 

averages one-half per cent. 
This figure is an average for a general mi>ture 
of ware from 8-ounce to 45-ounce weight figured 
over a 30-month period. This low stone loss is 
attributed to the fact that the melting hee: is 
produced within the glass itself. Also there is the 
absence of a melter superstructure which elimin- 
ates this as a contributor, 

The amounts of sulphur used in amber glass are 

about ten per cent of that normally used in . on- 

ventional furnaces. There is very little, if ny, 
volatilization of this ingredient. 

(3) In flint glass the amounts of selenium are ai out 
15 per cent of those normally used because the 
batch blanket condenses and retains that por'ion 
of the selenium which is volatilized. 

(4) The homogeneity of the glass is consiste tly 
excellent. 

(5) Since the conversion from carbon-graphite to 

molybdenum electrodes the glass is seed nd 

blister free. 

These furnaces are readily adaptable to fully 

automatic control with one man being able to 

oversee several such units. 

(7) These furnaces can be completely repaired with 

a loss of only 13 days of production. 

The following economic factors for this type of melt- 
ing are based on a 30-month campaign and a daily sate 
of pull of 30 tons per day. The glass melted was amber 
and the batch contained 10 per cent cullet. 

1. Furnace and feeder repair costs were 89 cents 
per ton pulled. This 89 cents does not include the 
warm-up fuel nor does it include the factory bur- 
den while the furnace is down for its 13-day repair 
period. 

Energy consumption was 1000 kwh per ton pulled 

and, at 3.7 mills per kwh, amounted to $3.70 per 

ton pulled. 

3. Repair plus fuel costs were $4.59 per ton pulled. 

If we compare this figure with that of a 3- to 5-shop 
regenerative furnace whose repair costs are, say, $1.50 
per ton pulled, and whose average fuel rate is 7000 cu. ft. 
of natural gas per ton pulled at 39 cents per 1000 cu. ft. 
(Seattle rate) or a fuel cost of $2.73 per ton pulled giv- 
ing a repair plus fuel cost of $4.23 per ton pulled, then 
we are paying a premium of 36 cents per ton pulled to 
melt all-electricity. However, because our two all-electric 
furnaces are primarily amber production units, and be- 
cause the loss in production efficiency due to stones is 
so low, we feel from our experience on our regenerative 
furnace melting amber glass that we can attribute a 
tangible gain of at least 1 per cent to our production 
efficiency, plus intangible gains from the excellent homo- 
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There’s an important ingredient in Trona SODA ASH that’s hidden to 
the eye, does not show up in laboratory analyses or photomicrographs. 
Yet, from batch to bottle, this ingredient—the integrity of Trona Soda 
Ash—is vital to the glassmaker’s art. Trona integrity works for you 
three ways. Our constant striving for superior quality contributes to the 
continued improvement of your own end-products. Our Sales and 
Production departments work as a team to make delivery when you 
want it and how you want it. Our glass technology section provides you 
with specialized technical service on a confidential basis to help you 
cut costs and improve your process to meet today’s changing market. 
You'll benefit through the integrity inherent in Trona Soda Ash and 
Trona service. We'll be glad to show you how. 


taco J QE» American Potash & Chemical Corporation 


SERVICE 
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geneity, when melting all-electrically. The value of these 
increases in production efficiency counteracts the 36 
cents premium. 

Much remains to be done in furnace design and 
operation and in refractory research and development 
to make this type of melting economically feasible in 
most parts of the country. However, all-electric melting 
of container glass, even in its present state of develop- 
ment, in areas of low-cost electric-power, compares well 
with conventional melting methods. 


Recent Translations of Russian Papers 
(Continued from page 539) 


Then the burners are lit, and cold air is blown through 
the nozzle into the nascent tubing. 

The diameter of the tubing is best adjusted by raising 
and lowering the ring cooler. The smaller the distance 
between the glass surface and the cooler, the greater 
the diameter. Fine adjustment of the diameter is achieved 
by varying the intensity of the air blast; at high rates 
of air injection the diameter is, for example, 1 or 2 mm. 
greater than at a low rate. 

The rate of continuous withdrawal is greater, the 
greater the diameter of the nozzle because the amount 
of glass raised around the nozzle is greater, the greater 
the circumference of the nozzle. Tubings of 2” internal 
diameter are withdrawn at the speed of 50 meters an 
hour when the nozzle is 120 mm. wide, and at 65-70 
meters/hr. when the nozzle is 150 mm. These data are 
valid as long as the nozzle tip is 3-5 mm. above the 
glass level. 

The wall thickness varies with the position of the 
cooler in the same direction as does the diameter of the 
tubing; thus, if a thicker wall is wanted, the cooler is 
lowered. Also diminition of the rate of withdrawal of the 
tubing results in a thicker wall. 

The most common defects of the tubing, produced as 
described are:— 

a. Non-circular shape of the cross-section and _thick- 
ness variation along the circumference. These may be 
caused by a temperature difference between different 
points on a circle around the nozzle, by a non-coaxial 
position of the ring cooler with reference to the nozzle, 
and/or by a non-vertical position of the cooler. 

To avoid the above-mentioned temperature differences, 
the ten burners heating the chamber must be adjusted 
individually; for example, the chamber wall nearer the 
glass furnace needs less heat than the opposite wall. 
When the axis of the cooler is parallel to, but does not 
coincide with, the axis of the nozzle, the tubing wall is 
thinner where it is nearer to the cooler, and the cooler 
should be shifted toward the thickest part of the tubing. 

This is so because the path of glass from free surface 
outside the range of action of the cooler to the tubing 
wall is greater, the greater the distance between the 
cooler and the tubing, and glass cools more the longer 
the above path. 

b. Devitrification of the outside surface of the tubing. 

This is caused by excessive cooling of the glass mass. 

c. Wrong shape of the cone of glass melt around the 

nozzle. 
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Fig. 3a demonstrates the correct shape at which cop. 
tinuous withdrawal is possible. The shape shown in Fig. 
3b occurs when the viscosity of the glass is too high; jn 
this instance the tubing wall gets thinner in time and 
the tubing finally breaks. At a too-low viscosity, as in, 
Fig. 3c, the tubing is too thin. 

The following manufacturing _ specifications val 
worked out for the production of 2” tubing with an ex” 
ternal diameter of 68 mm: if 

Temperature of the cone: 910-925°C. . 

Temperature of glass melt 100 mm. from the outsidg! 
surface of the cooler: 970-990°C. a 

Distance between the bottom of the cooler an the 
plane surface of glass melt: 50-60 mm. 

Temperature at the first pair of rollers: about 5 °C, 

Temperature above the fifth pair of rollers (out of 
seven pairs): about 260°C. 

Temperature of water leaving the cooler: 40-60 C. 

Rate of air blowing: 150-180 cu.meters/hour (at 
water head of 220-240 mm). 

Consumption of gas in the working chamber (i gas 
pressure is 80-90 mm. water and heat of combustin is 
1400-1450 cal./cu.meter): about 400 cu.meters/h>ur, 

Consumption of air in burners (for an air pressu-e of 
125 mm. water): 600-650 cu.meters/hour. 
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Fig. 4. 






The machine worked for days without any interrup- 
tion; the longest run was 12 days. 

The residual stresses usually varied between 100 and 
200 mm/cm. The tubing did not cool equally through 
the internal and the external surfaces, but the differences 
were smaller than when working with a debiteuse, and 
there was no spontaneous breaking of tubings before 
annealing. 

Fig. 4 shows the decrease in temperature of a spot in 
a tubing during the withdrawal. The ordinate of the 

















figure is temperature in °C and the abscissa, distance J} Seg 
from the plane surface of glass melt in mm. ch: 
Tubing obtained by the above method was circular 
within 0.5 mm.—1.5 mm., the diameter varied along the we 
tube by 1.5 mm. maximum, and the wall thickness was & of , 
constant within 0.5 mm. , 
The rate of production was 2-3 times that of with tor 
drawal with a debiteuse. tha 
ref 






A new book 


Art Glass and its Use in Architecture. Collection of 
articles edited by the Leningrad branch of the Academy 
(Continued on page 560) 
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MORE areas in MORE tanks use 
MONOFRAX? refractories 


WE FeLOFR 


UNRETOUCHED PHOTOGRAPH taken at United Can and Glass Co., Hayward, California, shows excellent condition of MONOFRAX M 
lined feeder channel at the entrance end. This pure white material is noted for helping to maintain glass quality. 


MONOFRAX M Feeder Channels... 
Help guard against glass defects 


Seeds, stones, cords and color are minimized when feeder 
channels are lined with MONOFRAX M fused cast refractories. 

Reason: the extreme purity of MONOFRAX M blocks —as 
well as their almost complete lack of glassy phase. They consist 
of over 98% alumina, with less than 0.2% impurities. 

The dense, granite-like crystalline structure of these refrac- 
tories gives feeder channels such effective resistance to corrosion 
that they make a semi-permanent lining. In fact, operators 
report MONOFRAX channels average less than ¥2” of cut in 


three years’ service. There's also no need to worry about refrac- 
tory inclusions being picked up close to the machines. 

MONOFRAX shapes are made to close tolerances; are uniform 
in thickness, and give tight-fitting structures . . . other reasons 
why this fused cast refractory is becoming the most popular 
lining for feeders. 

Find out how the various types of MONOFRAX refractories 
can help other areas of your tank. Contact: Dept. L-108. Refrac- 
tories Div., The Carborundum Co., Perth Amboy, N. J. 


CARBORUNDUM 


Registered Trademark 











(Continued from page 558) Table I. 
of Architecture, U.S.S.R. State Publ. House of Building 
and Architecture, Leningrad and Moscow; 168 pages. 
Price 16 rub. 25 kop. 

The book contains descriptions of glass panels, vases, 
chandeliers, and so on, made by Russian artists from the 
XVIII century to about 1950. Also, the construction of Liquid 70 
the glass fountain exhibited in New York City in 1938 Liquid 60 
is included. Liquid 50 


Volume percent of 
HF, d. 1.13 
H.SO., d. 1.84 





Liquid 80 


Liquid 40 
Determination of the degree Liquid 30 


of annealing in a polarimeter Liquid 20 
V. L. Indenbom in Steklo i Keramika (Glass and Ce- 
ramics) 13, No. 3, p. 4 (1956) recommends stretched The slides were immersed for a few seconds in one 


cellulose nitrate films as standards of comparison for of the solutions listed in Table II. 


birefringence. This caused formation of solid salts on the gla:s sup 


face. When, then, the slide was 5 or 6 times immersed 
in water, each immersion lasting one second, a part of 
these salts was dissolved away, and the glass s irface 
thus exposed was again corroded when the slid: was 
for the second time placed in the acid mixture for a few 
seconds, 

On the contrary, the areas from which the salt: wer 
not dissolved, remained protected and were not further 
corroded. This caused the surface to be rough and f 
lose its gloss. Rubbing the slide with a rag after the 


Determining the electric resistance 
of molten glass in electric furnaces 


This determination was improved by S. O. Nalchad- 
zhyan, K. A. Kostanyan and A. F. Melik-Akhnazaryan, 
Steklo i Keramica (Glass and Ceramics) 13, No. 3, p. 7 
(1956). 

The usual method is not reliable because the “constant” 
of the conductivity cell varies with the potential gradient 


at the electrode—electrolyte interface. To avoid this cleaning with water often improved the surface q ality, 
difficulty a sounder method was used. An electrode was Glass A acquired the best surface after 30 imme sions 
immersed into the molten glass, and alternating current of 2 seconds each in liquid No. 4, each immersion being” 
from the city system was passed between this and one followed by 5 to 6 immersions in water and vubbing a 
of the working electrodes of the furnace. Near the aux- rag. The finish was ruined if an uninterrupted c: ta 
iliary electrode two wires protected by quartz tubes were with acid lasted more than 5 seconds. 
immersed. They were connected to a cathodic oscillo- Glass B was more easily acid-polished than glass A 
graph and the secondary coil of a transformer. The cur- hut the best results were still obtained with liquid No.4 
rent in the primary coil was changed until the current in jy the conditions valid for glass A. 
the oscillograph was zero. The relation between the cur- Glass C was best polished in liquid No. 5. The duration 
rent in the primary coil and the resistivity of the glass of each immersion should again be 2 seconds. The 
mass was found from the calibration curve, for which alts were readily removed with water, and no ru bbing 
the sounder wires were immersed in liquids having known was required. 
conductivities. Glass D was polished more rapidly than glass C. and 
the conditions for best finish were identical with thos 
Acid polishing of glass valid for C. 


Qualitative experiments on chemical polishing of glass _ : 
are reported by M. M. Skornyakov in Steklo i Keramika Surface of polished glass 
(Glass and Ceramics) 13, No. 3, p. 14 (1956). The V. I. Shelyubskii reproduces in Steklo i Keramika 
quality of the polish achieved was judged by visual ob- (Glass and Ceramics) 12, No. 10, p. 7 (1955) electron 
servation. micrographs of the surface of polished glass. 

Glass slides of 80x30x2 mm. were ground on one Television glass screens were coated in a vacuum 
side in 3 different ways thus producing three different with a silica layer (from quartz vapor), and the silica 
finishes on each slide; the finishes were made with car- film was removed in water and shadowed with chromium. 
borundum and sand but no measurement of the result- The replicas thus obtained were photographed in an 
ing surface roughness was performed. Four differ- electron microscope. 
ent glasses were tested; their compositions were shown The glass was seen to be covered with parallel groove: 


in Table I. (Continued on page 562) 


Table I 


CaO Na, K.0 Sb:O: As.O. Total 
11.9 5 — ‘ 0.05 100.15 
8.5 2: 6.0 - — 100.0 

14.0 -— 0.25 100.25 

16.0 0.3 0.5 100.8 
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SELAS Gradiation Heat Treats 
Plate Glass at Production Rates 
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Versatile lehr, designed and built by Selas, processes glass for 
oven and broiler fronts, table and desk tops, TV protection shields 
and a variety of other products. Sixty 30- x 60-in. glass plates 
per hr are heated to 1250°F by patterned Gradiation in a con- 
tinuous, automatic operation. Smaller ware is handled at propor- 
tionately higher rates. 


in an The unique versatility and controllability of Gradia- annealing, baking, fluorescent coatings, decorating, fus- 


ie, heating ee Foam 7” “ — and ing and fire-polishing . . . Selas Gradiation methods 
ughness of flat glass. as patterned heating gives : : . ; iil f : 
Sproducible uniformity . . . through the plate as well are available in both batch and continuous processing. 


as on the surfaces . . . increases production . . . simpli- Selas designs and builds heat processing equipment 
fies operation . . . saves time, money, space and fuel. to meet your specific needs. For information, address 
Serving the glass industry also in bending, dropping, Dept. 1810, Selas Corporation of America, Dresher, Pa. 


Gradiation is a registered trade name of Selas Corporation of America. 


SE LAS Mest ond Haid Processing Engineers 


Fe ORATION OF AMERICA DEVELOPMENT » DESIGN » CONSTRUCTION iN 


OCTOBER, 1958 
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(Continued from page 560) 


whose width varied between 0.008 and 0.07 microns 
and whose number was between 30,000 and 100,000 on 
each centimeter. No explanation is given for the parallel 
arrangement of grooves. 

Some glass screens were rejected at a visual inspection 
in the plant. These screens showed on the electron mi- 
crographs deep irregular scratches, folds, and roundish 
depressions; evidently some glass flow occurred in the 
surface of these specimens. 


Effect of the fineness of batch 
on the rate of melting 


The much-discussed problem of accelerating the rate of 
glass melting by using a finely ground batch was studied 
anew by I. D. Tykachinskii and M. B. Romanovskii, 
Steklo i Keramika (Glass and Ceramics) 13, No. 1, 
p- 5 (1956). 

Two series of experiments were performed, one in pots 
and the other in simulated tank furnace conditions. 

The batch (not further specified) was selected to give 
a glass consisting of SiOz, 72.5 per cent; Als Os, 2.0; 
CaO, 6.5; MgO, 4.0; and Na2O, 15 per cent. In batch A 
only a small per cent of Na,O was introduced as Naz SO, 
while Naz CO; was the main source. In batch B, 60 per 
cent of the sodium oxide originated from sodium car- 
bonate and 40 per cent from sodium sulfate. 

The experiments in pots of 50-250 liters and in labora- 
tory pots gave the following results. 

When the batch was ground in ball mills to increase its 
specific surface area (sq. cm./g.), see 2nd and 4th 


columns of Table I, the time (in minutes) required for 
the disappearance of batch particles (visible in a micro. 
scope) at 1350°C decreased, as shown in the 3rd and 
Sth columns. 


TABLE I 


Batch A 
Spec. Melting 
Area Time 
610 120 
3030 105 
7400 50 


8200 42 
11000 27 


Batch B 
Spec. Melting 
Area Time 

730 105 
4000 95 
7600 45 
8140 30 
10500 15 


TREATMENT 


none 

10 min. 
20 min. 
30 min. 
60 min. 


grinding 
grinding 
grinding 
grinding 

This improvement was achieved only when the vhole 
batch was comminuted. When the sand was groun: ina 
ball mill for 3 hours (at which time its specific sw rface 
reached 7000 sq. cm./g.) and then mixed with th rest 
of the batch A, the melting time still was 78 min. 

The acceleration caused by a higher dispersio: was 
confirmed also by temperature readings of the >atch 
during heating. The endothermal processes of melting of 
the eutectic mixture of sodium carbonate with the com- 
pound of sodium carbonate and calcium carbonat: and 
of the dissociation of calcium carbonate occurre.| be- 
tween 838° and 906°C in the untreated batch (ap. 
parently Batch A), 776° and 862°C in the batch co: tain. 
ing finely ground sand, and 685° and 802°C in the atch 
ground after mixing. 

The improvement manifested by the above data was 
offset, however, by the increased gas content of the lass. 
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Thus, 35 kg. of untreated batch required, at 1420°C, 3 
hours for glass formation and another 3 hours for fining, 
that is removal of the gas bubbles. A batch ground to 
specific area of 10,000 sq. cm./g. in identical conditions 
yielded glass in about 2 hours, but fining of this glass 
lasted 4 hours, so that the duration of the whole opera- 
tion was not affected by comminution. Analogously, melt- 
ing and fining together took 5 hours at 1450°C and 4 
hours at 1470°C for both coarse and fine batches. 

The fining conditions in a pot differ, however, from 
those in a furnace in that the thickness of the batch 
layer ‘n pots is about 60-80 cm. while in furnaces it is 
only 2 cm. Thus the rise of bubbles in a furnace may 
be ex. ected to need less time than a similar rise in a pot. 
Thus, the unfavorable effect of fine dispersion on the 
duraton of bubble removal should be less marked 
in a urnace than in a pot. To check this conclusion in 
the a sence of a tank suitable for experiments the fol- 
lowin » series of tests was performed. 

Fi: st, 200 kg. of glass was made in a 300-liter pot; this 
glass illed the pot in a layer 35 cm. deep. Then 15 kg. of 
batch was spread over the glass surface forming a 10 
em. t ick layer. The pot was heated again, and the time 
needed for melting and fining the additional glass was 
recor led. In these tests the additional batch reacted, as 
in a ‘urnace, in a relatively thin layer on the surface of 
pre-f. rmed glass. Table II lists the main results. 

“F ne sand” means that the sand only was ground (to 
3000 sq. cm./g.) It is seen that the time saving during 
the ‘irst stage of the process is greater than the time 


TABLE II 
Duration in minutes 


Spec. area Melting Fining 
sq. cm./g. 1420° 1450° 1420° 1450° 
620 60 45 25 15 
3000 40 25 
10000 12 <12 45 23 
fine sand 35 30 35 18 


loss during the second stage, and fine comminution lowers 
the whole duration of the process from, e.g., 85 min. 
to 57 min. at 1420°C. Hence, finely dispersed batch 
should be used in production. 


Crystalline components of soda-rich glasses 


G. O. Bagdykyants gives, in Steklo i Keramika (Glass 
and Ceramics) 13, No. 4, p. 9 (1956), a simple expla- 
nation for some striking observations recently reported. 

A. F. Prebus and J. W. Michener (Ind. Eng. Chem. 
46, 147 (1954) examined silicates containing up to 30 
mol. per cent Na2O in an electron microscope at a mag- 
nification of 90,000 and observed surface formations 
which the authors believed to be chains formed by silica 
tetrahedrons. 

Bagdykyants studied the electron diffraction of the 
surface layers of similar glass powders (containing 23— 
50 mol. per cent NasO) and found lines characteristic 
for NasCO, and NasCO,* HO. Thus, the formations ob- 
served in an electron microscope presumably consisted 
of microcrystals of a sodium carbonate. If the glass was 
crushed in an atmosphere free of carbon dioxide and wa- 








DESIGNERS AND BUILDERS OF GLASS PLANTS 


¢ CONSULTING SERVICE 


For elimination of production problems and 


modernization of methods. led in position. 


e COMPLETE GLASS PLANTS 


Designed and built with all machinery instal- 


e REPAIRS AND REMODELING 


For modernization of existing glass plants. 


e HYDROSTATIC BREAK TYPE 





e “UNIVERBEL” BATCH CHARGERS 


Outstanding operation for efficiency and top 
glass quality. 


¢ BENDING FURNACES 


Straight line production units to bend glass 
components accurately to curvatures. 


e ANNEALING AND 
DECORATING LEHRS 


Embodying efficient FIROLL Burners and 
other new features that assure delivery of large 
output economically 


e GLASS MELTING TANKS 


Designed, engineered and erected. Gas or oil 
firing equipment 


Phone GReenwood 5-1529 
3003 SYLVANIA AVENUE, TOLEDO 13, OHIO 


BOTTLE TESTERS 


Fast, accurate, safe. For various shapes 
and sizes of containers. 
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ter, electron diffraction patterns of the powder showed 
almost only the diffuse rings ordinarily observed with 
glassy materials. 


Sealing the Window and Cone 
Of Television Tubes 
(Continued from page 538) 


pletes about four revolutions. In Fig. 10a, head-on heat. 
ing has just been completed and the burners are again 
in the withdrawn position. The edges of window an:! cone 
are pressed togther, after-heating of the sealed zone be. 
gins (Fig. 106), and the window support drops s ightly 
to stretch the joint. One detail worth mentioning ; that 
at the moment the gap between window and cune is 
sealed, a slight, adjustable over-pressure is created ‘nside 
the bulb. This serves to compensate for the pr -ssure 
exerted by the gas jets on the area of the seal « uring 
after-heating, which might otherwise cause this a ea to 
collapse. After the joint has been stretched, it is sm: othed 
on the outside with a graphite roller (Fig. 10c). 

Most of the operations described are performed auto- 
matically, being programmed by means of a cams! aft at 
the rear of the machine. 


Summary 


For sealing thick-walled glass parts, such as the w ndow 
and cone of a picture tube, a method is used at \. V. 
Philips’ Gloeilampenfabrieken in which the glass parts, 
while rotating, are heated by gas-oxygen jets di ected 
head-on to the edges to be sealed. Twelve burner ‘ieads 
are placed between the edges of the roughly recta: gular 
workpieces, which are in rotation, by means of a guide 
mechanism the heads are simultaneously moved ra tially 
and swivelled in such a way that the rows of burner jets 
are always directed on the edges of the workpieces. To 
compensate for the periodic variations in the specd of 
each burner relative to the glass, the fuel feed (oxygen 
pressure) of each burner is varied periodically in the 
correct phase. This also applies to the after-heating of 
the seal by the same burner heads. 


Performance Data on 
End Port Regenerator Furnaces 
(Continued from page 532) 


heat in the batch section of the furnace will increase the 
heat in this zone, enabling a corresponding lowering of 
bridgewall temperature. 


Performance Data 


The fuel requirements, rate of melting, glass quality, 
and furnace life are factors to be considered in compar: 
ing the performance of one furnace with another. Table 
I shows performance data of a well designed end port 
furnace producing amber container glass over a four- 
year period. 

For the first two years of operation, the load averaged 
66.4 tons per operating day, which is equivalent to 4 
melting rate of 4.5 square feet per ton of glass. The 
fuel consumption averaged 46.2 gallons of Bunker © oil 
per ton of glass melted. 

After running 729 days, the furnace was cooled down 
for minor repairs to the throat and shadow wall during 
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which time an electric booster system was installed. 
After another 336 days of operation, the furnace was 

in cooled for additional repairs to regenerator crowns 
and to feeders. Following this, an additional run of 349 
days was made before the furnace was brought down 
for a major rebuild. 

Over the entire period of 1,393 operating days an 
average daily load of 69.4 tons or 4.3 square feet per 
ton Was maintained using an average of 46.1 gallons of 
oil pe= ton. During the third and fourth years of oper- 
ation an average electric input of 68 KW per ton was 
used ‘n addition to the fuel oil. 

Fig 3 shows monthly averages of daily load and fuel 
consunption for the first two years of operation. Fuel 
requi ements per ton of glass increased over the months 
from 43 gallons during the first months to 49 gallons 
durin : the last months. This shows an average increase 
in fu: | requirements of 0.25 gallons per ton per month. 






Conc ‘usion 





Sin ilar results are being obtained with other end 
port urnaces of varying sizes using both oil and natural 
gas f iels. 

Me ting rates close to 4 square feet per ton are being 
main'ained over the entire life of the furnaces. At these 
melti'g rates, the usual experience for furnace life is 
between 3 and 4 years including one or two minor re- 
pairs after 24 to 30 months of continuous operation. 

Ful consumption averages between 43 and 48 gallons 
per t-n or 6,500 to 7,200 cubic feet of natural gas. The 
qualiiy of glass is comparable to that produced by 
furnaces of other designs. 














Owens-Illinois Warehouse Assures 
Maximum Product Protection 
(Continued from page 540 







Design of the dry sprinkler system called for installa- 
tion of the heads within the steel girders to protect them 
a from being hit during shipping operations, and to offer 
the greatest possible use of space. 

Air pressure within the dry system is maintained at 
15 pounds per square inch, with a maximum of 40 psi 
allowed for in the design. Controls for the system are 
located in small, electrically heated houses spaced along 
the walls. Exterior control valves permit closing off the 
systems from outside the building, if necessary. 

The time element involved in the dry sprinkler was 
% arranged that when the air within a line is allowed 
to escape through a ruptured fusible link at a sprinkler 
head, water will be at the head within one minute. 

With the rupturing of the fusible link and release of 
the water, an electrically operated switch, which is an 
integral part of the system, operates an alarm in a 
number of other buildings of the plant, showing the 
location of the fire. 

The 10-foot-wide, 12-foot-high opening between the 
new and the old warehouse is protected by an automatic 
tolling shutter controlled by a fusible link for fire 
protection. 

Interior lights, again set within the protection of the 
tafters, shine not only on the lanes in which the fork 
ttucks will be operated, but also on the stored material 
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Plungers Last 
15 Times Longer with 
Colmonoy Protection 


Colmonoy Sprayweid hard surfacing has radically 
increased the life of glass plungers in glass con- 
tainer plants everywhere. Reports show at least 
15 times (and up to 54 times) longer life can be 
expected from Colmonoy protected plungers. 


As originators of the Sprayweld* Process (spray- 
ing and fusing hard-surfacing alloys), and with 
eight years of experience in the maintenance of 
glass plant machinery, only Colmonoy offers a 
dependable, complete line of alloys in forms for 
every application method. The Colmonoy Spray- 
welder (a powder metal spray gun) produces 
superior uniform overlays, uses compressed air to 
build dense porosity-free deposits. Colmonoy 
alloys, containing chromium borides, provide 
maximum wear life, improve finished ware by 
eliminating specks. 


Let us tell you more about these money-saving 
alloys and methods. Write today. 


Shown are three plungers, hard surfaced 
with the Colmonoy Spraywelder and 
Colmonoy No. 6 alloy. They were sub- 
sequently machined to mirror-smoothness. 
Ask for Engineering Data Sheet No. 34. 


*Registered trademark 














HARD-SURFACING AND BRAZING ALLOYS 
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for quick and positive identification. This lighting dupli- 
cates the system now in use in the owner’s plant. 

The material to be stored consists of new empty glass 
bottles already packed in cartons imprinted for the 
Owens-Illinois customer. These cartons and bottles must 
be protected from all damage. 

The palletized cartons are stored in lots separated by 
paths for the passage of forked trucks. These passage- 
ways are lined with regular highway guard rails fastened 
to steel posts set deep into the concrete floor. The steel 
guard rails were installed to prevent trucks from acci- 
dentally hitting stored ware. 

Construction was begun on August 24, 1957, and the 
building was completed, ready for occupancy, on Decem- 
ber 15, sixteen weeks later. 

According to J. D. Martin, Owens-Illinois’ project 
engineer, cooperation between Luria and the customer 
was ideal throughout the entire construction time. 


Inventions and Inventors 
(Continued from page 545) 


cylinder being equipped with a valve 2 and a gauge 3 
for indicating the flow of gases through a line 5 terminat- 
ing in a coil 7 as at 9. Secured to the upper end of the 
coil 7 is an exit conduit 11 having a check valve 12 and 
terminating in a U-shaped conduit member 13. 

A gas plating chamber 17 is secured to the other end 
of line 15 and is iiself provided with a gas outlet 19 
and longitudinally opposed openings 21, 23 for the pas- 
sage of a substantially continuous length of roving of 
glass fibers 24. 

A tubular heater 25 is connected through opening 21 
for heating of the chrome complex coated glass fiber in 
its passage to the plating chamber. Chamber 17 is 
itself surrounded by an induction heating coil 29 which 
maintains the same sufficiently hot during the plating 
operation to provide a gaseous atmosphere of the car- 
bonyl; this heater also maintains the temperature of the 
glass fiber roving sufficiently high—by radiation—to 
insure of thermal decomposition of the carbonyl when 
it contacts the glass. 

At the opening 23 of chamber 17 (left hand end) a 
casing 3] houses a shaft 33 carrying an eccentric 35 
driven through a mechanism (not shown). The eccen- 
tric 35 in the course of its revolutions contacts the rov- 
ing 24 setting the same into rapid vibration over the 
free length thereof thereby causing the same to open 
up into strands, and the strands into filaments, to expose 
the roving quite completely to the atmosphere of the 
chamber 17. The filaments and strands, after plating, 
in their passage through seal 37, reconverge to their 
original form. 

The solution may consist, for example, in parts by 
weight of: 

Methacrylato chromic chloride — 
(Chromium) 

Isopropanol a haa Wale 

Acetone 10 

Water es 169 


This is the material which is marketed as Volan with 
150 parts of water added thereto. 
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There were 11 claims and the following references 
cited in this patent. 


United States Patents 


2.470.378, Skala, May 17, 1949; 2,606,955, Herrick, 
Aug. 12, 1952; and 2,616,165, Brennan, Nov. 4, 1952, 


Sheet and Plate Glass 


Method and Apparatus for Minimizing Wave in Rolled 
Glass. Patent No. 2,795,083. Filed February 18, 1953, 
Issued June 11, 1957. One sheet of drawings; none re. 
produced. Assigned to Pittsburgh Plate Glass Company 
by Robert M. Hainsfurther. 

This invention relates to improved methods aid ap. 
paratus for forming rough plate glass, and more p. rticu. 
larly to conveying a sheet of rolled glass as it is . ooled 
and annealed in an annealing lehr in such a mann r that 
the glass retains a minimum of surface waviness. 

According to this invention, a roll identical i» size 
to the remainder of the conveyor rolls is inserted cross 
the annealing lehr at a point in the lehr where the glass 
temperature is slightly above the upper portion f the 
annealing range. This roll is mounted to rotate on a: axis 
higher than the axes of rotation of the remaining glass 
sheet supporting rolls and at a higher speed. Surpris:ngly, 
this substitution of a roll identical in diameter ‘> the 
other lehr rolls but rotating at a higher angular ve ocity 

(Continued on page 568) 





STATEMENT OF THE OWNERSHIP, MANAGEMEN 
AND CIRCULATION REQUIRED BY THE ACT ( 
CONGRESS OF AUGUST 24, 1912, AS AMENDED BY 
THE ACTS OF MARCH 3, 1933, AND JULY 2, 194 
(Title 39, United States Code, Section 233) 


Of THE GLASS INDUSTRY, published monthly at New York, 
New York, October 1, 1958. 


1. The names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher, Cyril B. Delgado, 
55 West 42nd Street, New York 36, N. Y.; Editor, Cyril B. 
Delgado, 55 West 42nd Street, New York 36, N. Y.; Managing 
Editor, Frank S. Child; Business Manager, None. 


2. The owner is: Ogden Publishing Company, 55 West 42nd 


Street, New York 36, N. Y.; Katherine Waller Ogden, 55 West 
42nd Street, New York 36, N. Y. 


3. The known bondholders, mortgagees, and other security holders 
owning or holding 1 per cent or more of total amount of bonds, 
mortgages, or other security are: None. 


4. Paragraphs 2 and 3 include, in cases where the stockholder 
or security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting; also the state- 
ments in the two paragraphs show the affiant’s full knowledge 
and belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the 
books of the company as trustees, hold stock and securities in a 
capacity other than of a bona fide owner. 


(Signed) 
KATHERINE WALLER OGDEN, Owner. 


Sworn to and subscribed before me this 4th day of September, 
1958. 

Abraham & Lerner 
Notary Public in the State of New York 
No. 03-2315-500 
Qualified in Kings County, Cert. Filed 
with New York Co. and Kings Co. Clerk 
and Reg. 


Commission Expires March 30, 1959. 











THE GLASS INDUSTRY 





Oo. HOMMEL 


offers you the facilities 
of a new 


ULTRA MODERN 
mA BORA TORY... 


= 


oats 


perfect ceramic applications 
begin with research... 


Just completed, the Hommel Research Center adds over 20,000 
square feet of research facilities for extensive and progressive 
ceramic research and development. 


Containing all the newest innovations in scientific equipment, the new 
center features an air-conditioned, dust-free, constant-temperature 
instrument room . . . and special provision has been made for both 
static and dynamic testing of high temperature ceramic coatings. 


With a staff of trained and experienced personnel to utilize the new 
installation to the fullest extent, the O. Hommel Company brings new 
vitality and versatility to the solution of YOUR ceramic problems. You 
can reap the benefits . . . Ask our representative or write for com- 
plete details on Hommel fine quality frits, color, glazes, and supplies. 


Now ...’Move than wer... The Would's Most Complete Ceramic Supplier ! 
THE ©. HOMMEL COMPANY 


GI 1058 PITTSBURGH 30, PA. 





WEST COAST - 4747 E. 49TH STREET +» LOS ANGELES 
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in Glass Progress 


PHOTO COURTESY LIBBEY- OWENS- FORD GLASS COMPANY 


AV05 Though safety glass for automobiles wasn't widely used 

until 1950, the original “sandwich” of glass, glue, and 
celluloid was developed in 1905. Today’s counterpart employs resilient 
plastic lamination resulting in safety glass with high impact-resistance . . . 
sufficient, in faet, to stop the fall of a 16-Ib. bowling ball! 


1890 Michigan Alkali Company, now a division of Wyandotte 

Chemicals Corporation, was founded by Captain J. B. Ford 
to supply Soda Ash to the glass industry. Part of its medern Soda Ash 
facilities are huge, seven-story kilns (shown above), for roasting lime- 
stone. Wyandotte is a working partner, supplying technical assistance 
and raw-material chemicals to those great companies marking milestones 


Wyandotte 


Vi CHEMICALS 


Michigan Alkali Division, Wyandotte Chemicals Corporation 
Wyandotte, Michigan * Offices in principal cities 
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| (Continued from page 566) 

| and mounted on a slightly higher axis than the other 
| lehr rolls results in a substantial reduction of wave in 
| the rough plate glass surfaces due to the rubbing action 
| between the uppermost line of contact between the peri- 
| phery of the high speed roll and the under surface of 
the soft glass ribbon. This rubbing tends to minimize 
| the irregularities not only in the bottom surface of the 
'conveyed glass ribbon, but, surprisingly, in its upper 
surface also. 

Accordingly, it is a primary object of the present 
invention to minimize the wave in the surfaces of rough 
plate glass in order to lessen the amount of subse:juent 
grinding and polishing that is required to conver! the 
rough plate glass into a sheet of polished plate glas:. 

There were five claims and 12 references cited in 
this patent. 


Sheet and Plate Glass 


| Handling glass sheets for thermal treatment. Paten’ No. 
2,805,519. Filed June 29, 1953. Issued Septembe 10, 
1957. Two sheets of drawings; none reproduced. As- 
signed to Pittsburgh Plate Glass Company by VW ilter 
| A. Adamsky. 
| This invention relates to a novel method of suppe ting 
glass sheets vertically for thermal treatment by the use 
| of novel supporting frames for glass sheets and ii has 
particular relation to traveling frames for holding ; !ane 
or curved glass sheets in an upright position durin; the 
tempering, annealing or spray coating thereof. 

The glass is held in such a way that the use of tongs 
or other gripping members is obviated. The lower «dge 
of the glass is supported so that its weight is evenly dis- 
tributed at spaced intervals on wire loops. The glass 

| is balanced in its vertical position by means of toggles 
| or hairpin members which provide point balancing sup- 
port near its upper vertical edge. 

The invention improves the optical quality of tempered 
glass by eliminating distortion resulting from the use of 

| tongs or other supports from which the glass is con- 
| ventionally suspended. 

There were seven claims and the following references 

cited in this patent. 
| 
| 
| 


United States Patents 
564,568, Meyer, July 21, 1896; 2,025,086, Black, ec. 
24, 1935; 2,223,123, Owen, Nov. 26, 1940; 2,297,246, 
| Quentin, Sept. 29, 1942; 2,359,222, Kiehl et al., Sept. 
26, 1944; 2,375,944, Quentin, May 15, 1945; and 2,379,- 
| 213, Black, June 26, 1945. 


| Tube and Cane Machines 


| Method of sealing together the glass members of electron 
tubes. Patent No. 2,818,637. Filed April 13, 1954. 
| Issued January 7, 1958. No sheets of drawings; none 
| reproduced. Theron W. Roberts. 
| The present invention relates to a method of produc- 
| ing television or electron tubes of the “all-glass” type. 
Endless metal bands are permanently and hermetic- 
| ally welded to the sealing edges of each glass member, 
namely, the face plate and funnel members. 
The color sandwich is mounted on the band attached 
| to the funnel member and the electron beam guns are 
' mounted in the neck of the funnel member. 
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These glass members are then arranged with the bands & 
jn juxtaposed relation with a separate resilient band y ri | 
member interposed there between. 

Cooled clamping members which completely surround © Ol Gi 


the periphery of the glass members, move toward each 
other clamping the thin portions of the bands there be- 


tween under a pressure sufficient to iron out any surface h ba 
irregularities, fg | 
Cvtting, forming or trimming devices and comple- Gi Pp 

mentary heating or welding heads move around the | 

peri):hery of the tube and a trimming or shaping of thin | 


* * 
edg:. of the two bands is accomplished along a contour a Ley e rs i © n S 
line parallel to the peripheral contour of the sealing | 





edgi «. | 
T .¢ assembled tube is then presented to a final vacu- | 
umi ing which brings the glass members and sealing | 
ban s back into the position which obtained during ihe 
ban joining or sealing operation. | 
T ere were six claims and the following references. 


United States Patents | 
2 167,431, Bowie, July 25, 1939 and 2,490,776, | 
Bra .nsdorff, Dec. 13, 1949, 


SAFETY COLOR STANDARDS 


A series of chromatic reflectance standards for seven | 
safi:y colors is now available from the National Bureau 
of vtandards. These standards are provided to calibrate 
ph« oelectric tristimulus colorimeters, which are being 
use'| increasingly to control color and measure color 
ani color differences. Each of the standards represents | 
a commercially important region in color space that is | FOR THE GLASS INDUSTRY 
use! for indicating safety hazards. The present series | 
supplements the ten-color standards for kitchen and | HIGH TEMPERATURE LUBRICANTS 
batiiroom accessories that have been issued by the Bureau | PARTING COMPOUNDS 
during the past eight years for tristimulus colorimetry.! 
‘the new standards are 414-in. square, porcelain- DRAWING LUBRICANTS 
enameled iron plaques. The colors of these standards MOLD COATINGS 
have been given the names of safety red, international 


GENERAL INDUSTRIAL LUBRICANTS 


Table} PRODUCTION For established production 


processes we will prepare dispersions to meet 
your specifications. 





Nominal Tristimulus Values of S Chromatic | 

Reflectance Standards 

45°0° CIE Tristimulus 
Code Values for Source C* DEVELOPMENT We will work directly with 
Designation X z Z 

Safety Red SRD 0.17 0.09 0.01. | 
International Orange SIO .26 5 O1s | 
Safety Orange SOR 32 21 Ol, | RESEARCH Our research staff is always 
School Bus Chrome Yellow SCH 49 A2 Ol; available for consultation on new products, new 


Safety Yellow SYL 56 55 03. | - ati 
Safety Green SGR 5 ‘91 18 processes, and new applications. 


Safety Blue SBL .09 .09 27 


*Source C—Average daylight illumination. 





your engineers on development projects requir- 
ing specialized dispersions. 





Descriptive literature and 


working samples on request. 
orange, safety orange, school bus chrome yellow, safety 


yellow, safety green, and safety blue. Table 1 lists their 
code designations and CIE (International Commission 
on Illumination) tristimulus values X, Y, and Z. for aver- 
age daylight illumination. 


The plaques are intended primarily to serve as refer- GRAPHITE PRODUCTS CORPORATION 
—— | BROOKFIELD, OHIO 


‘hromatic reflectance standards, NBS Tech. News Bul. 34, 110 (1950). 
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EISLER Equipment 


solves glass problems! 


Since 1920, designers ou. 
and builders of special 
machinery and equip- | = 
ment for the glass in- 
dustry .. & 
Glass Lathes + Glass 
Cutters + Wet or Dry 
Silent Blast Torches + 
Cross Fires + Ribbon 
Fires + Gas and Oxygen 
Burners + Indexing 
Turntables + Sealing, 
Ampule and Bulb Blow. 
ing Machines, etc. 
Call us now 
without obligation 


EISLER ENGINEERING 00., ING. | 
742 So. 13TH ST., NEWARK 3, N. J. 





Above: SPECIAL “CROSSFIRES 
| Below: BLAST BURNERS 


outs Tyee 
fom? Fane gam: 





Charles Eisler, Jr. 


President 











THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 
FOR THE GLASS INDUSTRY 


LANCASTER, OHIO 
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pink magic from the 











dark continent 























Boer wagons trekking north 
out of Johannesburg, Af- 
rica, a century ago, rolled 
over a precious, hidden 
treasure. Beneath their 
lumbering wheels lay a 
fabulous miracle of nature 


know it as CEROX—widely 
used in both mirror and op- 
tical grade for fast, efficient 
glass polishing. 

Lindsay’s Cerium. Didy- 
mium (cerium-free) Salts, 
Neodymium and other rare 
earths have great value as 
glass colorizers and de- 
colorizers, They are avail- 
able for prompt shipment 
in quantities from a pound 
to a carload. 


a LyNpsay (HEMICAL DIVISION 


— monazite ore . . . source 
of the exotic rare earths 
... source of Cerium Oxide. 

Today, because of Lind- 
say’s pioneering and pro- 
duction, Cerium Oxide is 
available at low cost. You 


American Potash & Chemical Corporation 
254 ANN STREET, WEST CHICAGO, ILLINOIS 


| ence standards for the photoelectric colorimeters that 





are extensively used to measure 45°0° directional reflec. 
tance (45° average daylight illumination, perpendicular 
viewing) of opaque specimens. These laboratory instru. 
ments aré equipped with photocells, light source, and 
tristimulus filters with spectral specifications approxi- 
mating those of the CIE standard observer and coordi- 
nate system. 

The effectiveness of a photoelectric colorimeter js 
limited by (1) nonlinearity of its photometric scale, and 
(2) failure of the source-filter-photocell combination to 
duplicate exactly the spectral character of the three CIE 
tristimulus functions. Accuracy of the photometric scale 
can be ascertained by use of a series of nonsel-ctive 
standards ranging from white through gray to | lack. 
However, when the source-filter-photocell combin: ‘ions 
do not conform to the CIE tristimulus functions. 
necessary 


it is 
to calibrate the colorimeter with chro. :atic 
reflectance standards. These standards are most . :eful 
for the tristimulus colorimetry of test specimens of n arly 
the same spectral character as that of the standard . 
Although the safety color standards have been se! cted 


| for their superior surface uniformity, a certain am >unt 
| of nonuniformity is unavoidable. In order to mini nize 
| nonuniformity effects, the plaques should be positioned 
| in the colorimeter so that the center of the illumi: ated 
| area coincides with the center of the plaque. Uncer ain- 
| ties in reported tristimulus values for the plaques ary 


| approximately 


from +0.004 for high reflectance: to 
+0.002 for low reflectances. The true tristimulus value 
is expected to lie outside the indicated range in only one 
instance in a thousand. 

The price of a complete set of the safety color st :nd- 
ards is $83.00. Individual standards may be obta:ned 
from the Photometry and Colorimetry Section, Nati nal 


| Bureau of Standards, Washington 25, D.C. for $23.00 












| sales, sales planning and technical education. 


for the first plaque, and $10.00 for each additional plaque, 


LINGLE NAMED V.P., INDUSTRIAL SALES 

Eustace Lingle has become vice president in charge 
of industrial sales and education for Oakite Products, 
Inc. He joined the company in 1929 and, after serving 
in several positions in the sales department, was elected 
to the board of directors in 1939 and vice president 
in 1958. 

He has now been given additional responsibilities in 


CORNING PLANS BRANCH IN AUSTRALIA 
Corning Glass Works is planning to establish a branch 
plant in Australia for the manufacture of television 
bulbs. The move was prompted, said William C. Decker, 
president, by increased production of television sets 
there. 
The exact location of the branch plant, as well as 


the size and expected number of employees has not 
yet been determined. 


NAMED DIRECTOR, PERSONNEL & SAFETY 
Paul J. Hyme, safety director of Anchor Hocking Glass 
Corporation since 1945, has been appointed director of 
personnel and safety. He succeeds A. Paul Porter, per- 


sonnel director, who has taken a leave of absence due 
to ill health. 
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' Only a 


few 


copies available . . . 


Handbook of Glass Manufacture 


Second Printing 


The continued demand for the new HANp- 
BOOK OF GLAss MANUFACTURE has practically 


exhausted the second printing. 


If you do not own a copy of this valuable 
book now is the time to place your order. The 


remaining supply will soon be sold out. 


This sustained demand for the HANDBOOK 
or Grass MANUFACTURE proves that it has filled 
an important role as a practical working tool for 
glass plant executives, research heads, laboratory 


technicians, engineers and technologists. 


Send for your personal copy Now! 


The Glass Industry 
55 West 42nd Street, New York 36, New York 


Date 





Enclosed please find remittance in the amount of $ to cover the cost 

copies of the HANDBOOK oF GLAss MANUFACTURE. Single copy price, $11.50. 
Order for 5 or more copies, 10% discount. Add Shipping and Insurance charges, 
domestic 60¢; foreign 90¢. Foreign remittance in U.S dollars. 


NAME. 








COMPANY 





STREET 











